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The Culicoides 
of New York State 
(Diptera: Ceratopogonidae) 


by Hugo Jamnback 


ABSTRACT 


DESCRIPTIONS OF THE MALES, females, and known pupae and larvae 
of Culicoides recorded from New York State are given, together 
with notes on their geographic and seasonal distribution, breeding 
sites, and feeding habits. Keys to the mature and immature stages, 
where known, are included. Of the 37 species collected in the State, 
2 were previously undescribed and 14 others are recorded here for 
the first time. 


Introduction 


Culicoides THAT ATTACK MAN in search of a blood meal are 
locally called “punkies,” “no-see-ums,” “gnats,” or “biting midges” 
in the forested regions of the State, while along the coast they are 
usually called “sand flies’; in French Canada they are called 
“brtlots.” 

The bite of Culicoides is characterized by a slight initial burning 
sensation. Pechuman (unpublished notes?) believes that the common 
names “punkie” and “brtlot” are based on this characteristic effect 
of their bite. The Algonquin Indian language has a root “punkw” 
which relates to anything ash-like or powder-like. Words derived 
from this root take several forms in the various Algonquin dialects 
of which the Delaware (Lenape) is one (Hodge, 1910). 

Loskiel (1794, part III, p. 79) shows that “ponk” was still in 
use by the Delawares at a rather late date. The following quotation 
is from his report on the migration of the Christian Delawares from 
eastern to western Pennsylvania. 

“The most troublesome plague to both man and beast, especially 
in passing through the woods, was a kind of insect called by the 
Indians, Ponk, or Living Ashes, from their being so small that they 
are hardly visible, and their bite as painful as the burning of red- 
hot ashes.” 

The Delaware word “ponk” (also spelled “punk” and “punkus,”) 
appears to have been taken over by the Dutch in New Amsterdam. 
The Dutch called Culicoides “punki” (plural “punken’”’) ; and when 
the English took over New Amsterdam and changed its name to 
New York, they also apparently took over “punki,” spelling it 
“punkie” or “punky.” 


*The discussion on the derivation of common names is based on these notes 


and is given here with the kind permission of Dr. L. L. Pechuman, ‘Department 
of Entomology, Cornell University. 
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The name brdalot probably is derived from the French verb “bruler” 
meaning to burn. LaHontan (1703, Vol. 1, p. 242) states “The 
brulots are a sort of Hand-worms, which cleave so hard to the Skin, 
that their pricking occasions the same sense, as if ‘twere a burning 
Coal, or a spark of Fire. These little Animals are unperceivable, 
though at the same time pretty numerous.” 


Except in moist habitats, protected from the wind, Culicoides are 
rarely in evidence during the day but they may become extremely 
annoying beginning shortly before sunset and often continue biting 
into the night and early morning. Since they are attracted to light 
and are small enough to pass through window screens, they may 
become pests indoors during the evening. 

Of the 37 species so far recorded from the State, 17 have been 
recorded feeding on man. Of these, only five are abundant and 
annoying enough to be considered pests. Most of the species are 
inconspicuous and, although they may occur in enormous numbers, 
are rarely observed. Many are primarily ornithophilic, while others 
prefer the blood of mammals other than man. Still others have re- 
duced, or poorly developed mouthparts, and are not capable of taking 
a blood meal. 

In recent years, the role of Culicoides as possible vectors of dis- 
ease producing organisms has received increasing attention. They 
have been incriminated as vectors of viruses (blue-tongue of sheep 
and eastern encephalitis), protozoa (Haemoproteus spp. and a 
Leucocytozoon species) and numerous filarial nematodes parasitic on 
man and the larger mammals, both domestic and wild (see review 
by Fallis & Bennett, 1961a). However, studies along these lines have 
been hindered by the difficulty in accurately identifying the suspected 
vectors, by a lack of information on feeding preferences, and by 
difficulties in maintaining most of the species in the laboratory. Our 
knowledge of Culicoides taxonomy has advanced considerably in 
recent years, so much so that twenty-one of the 37 species known 
to occur in New York State have been described, redefined, or 
resurrected from synonymy since 1954. This paper brings together 
both published and unpublished information which should facilitate 
the identification of New York State species, and it summarizes 
knowledge of their distribution and habits. 

The assistance of the following persons and organizations is ack- 
nowledged: W. W. Wirth, Entomology Research Branch, Uns Deas, 
without whose cooperation, collections, records, identifications, and 
encouragement this study could not have been completed; C. O. 
Berg, Cornell University; R. Means, University of Massachusetts ; 
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R. Jones, Entomology Research Branch, U.S.DAGzwEe Wareer st 
Lawrence University ; and personnel of the Suffolk County Mosquito 
Control Commission for collections of Culicoides. To the Adirondack 
Museum and the donors to the Adirondack Entomology Research 
Fund, for quarters and financial assistance during four seasons of 
study in the Adirondacks; to the New York State Conservation De- 
partment, who aided the Statewide survey by providing temporary 
quarters in State parks, and to D. L. Collins, State Entomologist and 
Principal Scientist, Biological Survey, New York State Museum and 
Science Service, under whose overall direction this work was carried 
out. 

Collections by W. W. Wirth and the author are indicated by the 
initials WWW and HAJ, respectively. Collections by other workers 
are cited using their last names and initials. 

Photographs of most of the Culicoides wings were prepared by 
Sally Craig of the Medical Audio-Visual Department, Walter Reed 
Army Institute of Research, Washington 12, D. C. Figures 18, 23 
and 185 were redrawn from sources acknowledged in the text; the 
rest are original photographs or drawings by the author. 
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TEXT FIGURES 1-4. Details of mouth parts 


Bionomics 


THE LIFE HISTORIES OF Most Culicoides follow a rather similar 
pattern (see reviews by Downes, 1958; Kettle, 1962). Although 
breeding may continue around the year in the tropics, Culicoides in 
temperate regions normally overwinter as larvae (although there is 
evidence suggesting that some overwinter as eggs, p. 102). Some 
species appear in the early spring in large numbers, which decline 
by midsummer, and increase again in the late summer or early 
autumn, suggesting two generations per year (e.g., crepuscularis and 
hollensis) ; others reach peak abundance in the spring or early sum- 
mer followed by a gradually dwindling in numbers (most of the 
piliferus gp., sanguisuga) ; or reach peak abundance in midsummer 
(melleus) ; while still others are present in more or less uniform 
numbers over long periods (biguttatus), suggesting multiple genera- 
tions or an extended emergence period. In some instances the female 
does not require a blood meal for the first oviposition (Downes, 
1958; Jamnback, 1961). Although females of most species have well 
developed mandibular teeth and a moderate to long proboscis (see 
frontispiece and text-figure 1) some have weak mouthparts and are 
incapable of taking a blood meal. 

There are two types of mouthparts not adapted for bloodsucking. 
(Text-figures 1-4. Mandible and tip of labrum-epipharynx. (1) C. 
varipennis female; (2) C. denticulatus female; (3) C. flukei female; 
(4) C. crepuscularis male.) Both are characterized by a short pro- 
boscis and reduced mandibular dentition. In one type there is a 
fleshy distal conical prolongation at the tip of the labrum-epipharynx 
and the tormae are weak (text-figure 2). These structures closely 
resemble those of the non-bloodsucking males (text-figure 4), in- 
cluding those species in which the female is haematophagus. 
Whether these represent a primitive non-bloodsucking condition, or 
are secondarily reduced from a more primitive blood-sucking pre- 
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cursor (Downes, 1958b) and convergently resemble the male, is a 
matter for conjecture. Included species are: denticulatus (6), dicket 
(4), loisae (6), and utowana (6). The second type lacks the fleshy 
prolongation of the labrum-epipharynx, suggesting that the female is 
non-haematophagus or borderline haematophagus due to a reduction 
in mouthparts (text-figure 3). Species of this type include bermu- 
densis (3-5), flukei (6), furensoides (4), and wisconsinensis (4). 

Although host preferences of Culicoides are not well known, it 
would appear that the antennae of ornithophilic species have more 
olfactory pits (see Dethier, 1954, for discussion of evidence regarding 
the olfactory function of these sensilla) than those that favor large 
mammals (including man) as the source of a blood meal; a not 
unreasonable adaptation when the relative size and probable amount 
of odor produced by large mammals and small birds is considered. 
This difference is illustrated in table 1, where the number of 
antennomeres (Snodgrass, 1935, considers the flagellum to be a 
single subdivided segment) with olfactory pits of known ornitho- 
philic and mammalophilic species are compared. 


TABLE 1. The correlation between abundance of sensory pits on 
antennal segments and known host preferences of Culicoides 


Primarily No. of segments Primarily No. of segments 
ornithophilic with olfactory mammalophilic with ol factory 

species pits species* pits 
crepuscularis 13 furens 4 
downest 9 hollensis 4 
haematopotus 12 melleus 6 
scanlont 10 obsoletus 6 
Sphagnumensis 13 sanguisuga 6 
stilobessioides 8 varuptnnis 4 


* Large mammals. 


Using the number of antennomeres with olfactory pits as a cri- 
terion, the following species, whose host preferences is largely un- 
known, would be expected to be ornithophilic: niger (13), travisi 
(13), arboricola (9), guttipennis (9), piliferus (9), villosipennis 
(9)3 bauer (8), biguttatus (8) and pseudopiliferus (&). In con- 
trast, bickleyt (4), stellifer (4), chiopterus (6), jamnbacki (6), 
Spmosus (6) and venustus (6) would be expected to prefer large 
mammals. Testudinalis (7) is unique in feeding on reptiles. There 
is one record of another intermediate species, alexanderi (7), feed- 
ing on man. 


eos arpa +c é 
Number of antennomeres with olfactory pits. 
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In sanguisuga, and probably other species, a blood meal is re- 
quired for egg development after the first ovarian cycle which may 
be autogenous. This blood meal does not contribute to longevity, 
although sugar solutions do (Jamnback, 1961), suggesting that 
haematophagous species may also visit flowering plants to feed on 
nectar (Downes, 1958b). Along these lines, it might be noted that 
Posnette (1944) and Warmke (1951, 1952) found that Culicoides 
were important pollinators of cacao and rubber trees, respectively. 

Some species form mating swarms while others do not, and some 
mate before seeking a blood meal while others do not. Dissections 
of wild sanguisuga females landing and biting man indicate that most 
mate before seeking a blood meal. An exception, bermudensis, is 
both autogenous and parthenogenetic (Williams, 1961). The sex ratio 
of most species that have been studied is close to 1:1, although light 
traps usually contain a preponderance of females. Typically, the 
oocytes develop rapidly, and eggs are laid within a week or ten days 
after the females emerge, if autogenous; or about the same length 
of time after a blood meal, if not. The eggs cannot resist prolonged 
drying and are laid on a moist substrate. The females of some species 
live for well over a month and lay several batches of eggs. The eggs 
hatch in a few days, and the first instar larvae emerge. Many, prob- 
ably all, species possess a functional spine-bearing proleg in the first 
instar but later instars lack prolegs. 

The larval habitats of some species are rather specific and easily 
described. The major types were classified by Mayer (1934). Jones 
(196la) described the breeding habitats of a number of North 
American species including 14 that are recorded from New York 
State. The treehole breeders, arboricola, flukei, guttipennis, and 
villosipennis; the intertidal sand breeder melleus; to a lesser extent, 
the salt marsh breeders bermudensis, furens, and hollensis fall into 
this category. Sanguisuga, which breeds in leaf accumulations on 
well-drained sites ; cliopterus, which breeds in animal feces, or mate- 
rials such as hay, mud, or humus, contaminated with animal drop- 
pings, are other examples. However, many species breed in a gen- 
eralized habitat which includes the margins of lake, ponds, streams, 
springs, swamps, marshes, and pools. The main characteristic in com- 
mon with all of these sites is that they are moist at the time when 
the Culicoides female lays her eggs. During the oviposition period, 
for many species in mid- or late-summer, there are relatively few 
moist sites. 

In the spring, during the high water period, many of these sites 
are flooded and the larvae are submerged for long periods, ranging 
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from several weeks to months. Collections made at this time indicate 
that the larvae are present both above and below the waterline, 
often in sites which are covered by water for long periods. Later 
collections, made after the water level has receded, are most produc- 
tive at the waterline. It seems likely that the larvae follow the 
moisture as the waterline recedes. Each micro-environment, 1.e., 
swamp, marsh, stream margin, pool, etc., contains a multitude of 
micro-environments or substrates, such as bare mud or sand, mud 
with varying amounts of vegetation, sphagnum, decaying leaves, and 
combinations of these. Some species in the generalized habitat may 
be limited to specific types of microhabitats, but my studies were not 
sufficiently detailed to demonstrate this. 


COLLECTION AND PREPARATION OF SPECIMENS 


Many species of Culicoides can be collected in large numbers in 
light traps, and this method was used commonly. Additional adults 
were reared from larvae and pupae collected in the field, and others 
collected while attacking man and animals. 

Several techniques were employed to collect the immature stages. 
The most common method involved sieving and flotation with mag- 
nesium sulphate, as outlined by Kettle & Lawson (1952). Suspected 
samples of breeding media were washed with running water through 
10, 20, and 80 mesh sieves. The larvae passed through the first two 
and were retained by the last sieve, along with fine detritus. This 
material was placed in a wide-mouthedg low, glass jar and a saturated 
aqueous solution of magnesium sulphate added. After stirring, the 
Culicoides larvae and pupae floated to the surface together with some 
material of plant origin. The Culicoides were picked out with 
“minuten nadeln” imbedded in glass rods and transferred to fresh 
water. Brief exposure to magnesium sulphate was not injurious, and it 
was possible to rear the larvae and pupae collected in this manner. 
When collecting only pupae, the suspected breeding media was placed 
in a container and covered with water. The pupae soon came to the 
surface where they could be collected with a medicine dropper (ex- 
cept for obsoletus group species which remained submerged). 

Berlese funnels were also used to dry samples of suspected breed- 
ing media. The larvae and pupae migrated downward as the surface 
dried and were collected in a jar of water beneath the funnel. Al- 
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though there was some mortality due to larvae drying out while 
crawling down the sides of the funnel, large numbers of larvae and 
pupae were collected in this way. 

Occasionally, methods can be devised for rapidly sampling larval 
and pupal populations occurring in unusual habitats. Those occurring 
in treeholes can readily be collected by siphoning the water into a 
jar. The coastal species, C. melleus, breeds in clean intertidal sand. 
Larval populations could quickly be assessed by shaking a sample of 
the sand in an equal volume of fresh water, decanting off the water 
and examining it (Jamnback & Wall, 1958). 

Larvae or pupae kept for rearing were placed, individually, into 
separate 4-dram vials on a piece of moist cotton. The tops of the 
vials were stoppered with cotton. These were examined daily and 
moisture added as required. 

All stages were normally preserved in 70-80 percent ethyl alcohol. 
When slide mounts were prepared for microscopic examination, 
phenol was used as a clearing medium. Specimens cleared in phenol 
retain their natural pigmentation unlike those cleared in KOH. 
Phenol crystals were dissolved in diaphane solvent (with cellosolve 
added) or in absolute alcohol rather than water, so that the speci- 
mens could be mounted directly in diaphane or balsam without inter- 
mediate dehydration. Specimens were transferred directly from alco- 
hol into the clearing medium and left overnight, or for several days, 
without deterioration or excessive clearing. Females were placed on 
slides with the head and wings detached from the thorax and covered 
with a small (12 mm.) cover slip. For the males, the wings, head, 
and terminal segments of the abdomen were detached. The terminalia 
was mounted ventral side up. When associated reared material was 
mounted, the larval and pupal pelts and the adult were all placed on 
the same slide, each under a separate cover slip. The operculum and 
respiratory horns were detached from the pupal pelt to facilitate 
examination. The frontoclypeus of the larval head capsule was gen- 
erally detached and the head capsule mounted dorsal side up. 


NOTES ON DISTRIBUTION RECORDS AND 
TAXONOMIC CITATIONS 


Records of the North American distribution of Culicoides species 
given here are based on the review of Fox (1955), with additions 
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by later workers who described new species or added to the known 
distribution of already named species. These are summarized in the 
form of lists of the states and provinces from which a given species 
has been recorded. To avoid repetition, the source of records subse- 
quent to Fox usually is not given, but is contained in one or more 
of the following papers: Beck, 1956, 1958 (Fla.) ; Coher et al., 1955 
(New England) ; Downes, 1958a (Canada) ; Fallis & Bennett, 1960 
(Ont.) ; Forattini, 1957 (Central and South America) ; Jamnback 
et al., 1958 (N. Y.), Jamnback & Wirth, 1963 (N. Y.); Jones, 
1956 (Wisc.) ; Jones & Wirth, 1958 (Tex.) ; Lewis, 1959 (Conn.) ; 
Snow et al., 1957 (Ala., N. C., Tenn., Va.) ; Vargas, 1958 (Mexico) ; 
Williams, 1955a, b, 1956a (Ga., Mich., Bermuda) ; Wirth & Bottimer, 
1956 (Tex.) ; Wirth & Blanton, 1959 (Panama). 

In several cases a species, or species group, has recently been 
redefined. In these instances the earlier records are not cited, e.g., 
piliferus gp. (Wirth & Hubert, 1962); obsoletus gp. (Jamnback & 
Wirth, 1963) ; variipennis subspecies (Wirth & Jones, 1957). 

Within the State, distribution records are given in considerable 
detail unless already published elsewhere, or unless the species is 
widely distributed and common, in which cases only county records 
are given. In general, the less known about a species and the fewer 
collection records, the more detailed the citations. 

Taxonomic citations usually include only the most recent compre- 
hensive study, except that all North American records of the im- 
mature stages are included. 


SUBGENERA AND SPECIES GROUPS 


The subgeneric and species groupings of Culicoides occurring in 
New York State and their included species are given in table 2. 
The subgenera Avaritia, Hoffmania, Monoculicoides, and the gutti- 
penmis and segnis groups each form distinctive and discrete units in 
both adult and immature stages (where known). Beltranmyia, 
Oecacta (furens and piliferus groups), and the biguttatus group 
form less homogeneous units when both adult and immature stages 
are considered, probably because, in dealing with a limited fauna, 
several groups of more or less closely related species have been 
“lumped.” The subgeneric and species groupings, as used here, are 
defined as follows: 
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TABLE 2. Subgenera and species groups in the genus Culicoides as it 


occurs in New York State 
aeN6exNwj=x—0ea0—a0?>—ae@Tw#€0Dm@as<S<Omoe_=>=0=0=—{—0—ooOoOonononon00O*S$S$0$0=0®@aRRSS 
Known immature stages 


Subgenus or species gp. Included species Pupae Larvae 
Avaritia Fox, 1955 chiopterus + a5 
: obsoletus + + 
sanguisuga + + 
Hoffmania Fox, 1948 venustus + ottodhe 
Monoculicoides, Khalaf, 1954 
(as restricted by Fox, 1955) variupennis = aE 
Guttipennis gp. arboricola + = 
Ae. nee aS 
guttipennis + + 
villosipennis + +-+* 
Beltranmyia Vargas, 1953 bermudensis +4 sieatey 
: crepuscularis + +4 
hollensis + + 
sphagnumensis — — 
wisconsinensis ++ ++ 
Oecacta (Poey, 1851) bauert + = 
furens gp. dicket —— = 
furens + =e 
furensoides = = 
haemato potus + adh 
stellifer i ake, 
piliferus gp. alexanderi = = 
: bickleyt +4 dio 
denticulatus ++ +1* 
downest a = 
jamnbacki +4 - 
piliferus + +4 
pseudopiliferus SEaE == 
scanlom — — 
testudinalis ++ — 
utowana ++ -+-+-* 
Biguttatus gp. biguttatus =2 BSE, - 
loisae ++ — 
melleus + + 
niger + — 
spinosus ++ — 
travist ++ +-+* 
Segnis.zp. (Campbell & stilobezszioides — — 


Pelham-Clinton, 1960) 


* Larvae known only from head capsule and cast skin. 
+ Previously described; +-+- not previously described ; — not known. 


rey 
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Subgenus AVARITIA 


Male terminalia with apicolateral processes absent (except chiop- 
terus short and stout) ; parameres separate, each gradually tapering 
to a fine distal point which is bare or has only fine microscopic 
hairs; basistyle with dorsal and ventral roots long, simple, subequal. 
Female with contiguous eyes; sensilla on antennomeres 3, 11-15; 
wing with apical portion of second radial cell in pale spot, macro- 
trichia sparse; spermathecae 2, subequal with short to very short 
slightly tapering necks. Pupa with long hairlike spines on operculum ; 
ad setae long, subequal; last abdominal segment with a transverse 
band of spines across disc. Larva with unique small eyes made up of 
a single pigmented spot on each side; head very short; thorax un- 
pigmented dorsally, with lateral pigmented spots on each segment at 
midlength. 


Subgenus HOFFMANIA 


Male terminalia similar to chiopterus, except apicolateral processes 
present, small although well defined; ninth tergite strongly tapering ; 
ventral root simple, moderately short; dorsal root very short or ap- 
parently absent. Female similar to Avaritia but with different and 
more pronounced wing markings; second radial cell entirely in pale 
spot. Pupa with short, stout spines on operculum, with unique elon- 
gate nodule near posterior end; ad setae long, subequal ; last abdomi- 
nal segment with a v-shaped patch of spines on disc; horn unique 
in having no lateral spiracular openings and having tracheal rings 
extending two-thirds horn length. Larva unique (among species col- 
lected so far in larval stage) in having brown head capsule; thorax 
with faint-purplish pigmented spots, most abundant on prothorax, 
often faint; no lateral pigmented spots. 


Subgenus MONOCULICOIDES 


Male terminalia with well developed apicolateral processes ; para- 
meres fused basally, terminating distally in two fine bare points ; 
ventral root moderately long; dorsal root very short. Female with 
widely separated eyes; sensilla on antennomeres 3, 8-10; wing with 
distinct pattern of lighter and darker markings, with second radial 
cell in dark area; macrotrichia moderately abundant; one C-shaped 


THE CULICOIDES OF NEW YORK STATE aS 


spermatheca. Pupa with operculum densely covered with short spines 
except on posterior fifth; ad setae very unequal; last abdominal seg- 
ment without patch of spines on disc. Larva with head strongly 
tapered anteriorly; thorax with dorsal surface covered with reddish- 
brown mottled pigmentation ; unique massive pharyngeal sclerites. 


Subgenus OECACTA 


Male terminalia with well developed apicolateral processes ; para- 
meres often swollen at midlength, separate, terminating in a series 
of spines; ventral root “boat-hook” shaped; dorsal root long and 
simple. 


FURENS GROUP 


Female with eyes narrowly to moderately separated; sensilla on 
antennomeres 3, 7 or 8-10 (except haemotopotus 3, 5-15) ; wing well 
marked with second radial cell in dark area, macrotrichia moderately 
abundant; spermathecae subequal, with long parallel-sided necks. 
Pupa with short to moderately long opercular spines; ad setae very 
unequal ; last abdominal segment with or without a patch of spines ; 
horn transversely convoluted near midlength. Larva with thoracic 
pigmentation varying, from extensive over most of dorsum, to faint 
lateral spots only. 


PILIFERUS GROUP 


Female with eyes narrowly to moderately separated (sometimes 
variable contiguous) sensilla typically 3, 5, 7, 9, 11-15 but reduced 
in many species. Wing sometimes with typical piliferus pattern with 
pale spots straddling midlength of veins M, and M,, but pattern 
often reduced to very faint or absent with only pale spots over r-m 
cross-vein, and just the distad of second radial cell apparent ; macro- 
trichia usually moderately abundant ; spermathecae 2, may be sub- 
equal but often unequal or very unequal, necks usually absent. Pupa 
with opercular spines often confined to lateral margins and disc 
papillate, but some with short spines on disc; ad setae very unequal ; 
last abdominal segment with or without spines on disc. Larva with 
thorax unpigmented dorsally except for transverse bars sometimes 
present near anterior segment margins with well developed lateral 
spots, especially on meso- and metathoracic segments. 
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Subgenus BELTRANMYIA 


Male terminalia with well developed apicolateral processes; para- 
meres separate, tapering to fine bare points; ventral root moderately 
long, blunt; dorsal root very short or absent. Female with eyes nar- 
rowly to widely separated; sensilla on all flagellomeres in some 
species, and greatly reduced in others. Wings vary from very faintly 
marked to well marked; most have moderately abundant macro- 
trichia, with second radial cell dark; one subelliptical spermatheca. 
Pupa with opercular spines short to moderately long, ad setae very 
unequal; last abdominal segment with or without spines on disc. 
Larva with dorsum of prothoracic segment largely covered with pig- 
mentation, meso- and metathoracic segments to a lesser extent ; meso- 
and metathorax with more heavily pigmented round lateral spots. 


GUTTIPENNIS GROUP 


Male terminalia with well developed stout, often blunt apicolateral 
processes ; parameres separate, simple, often swollen medially, each 
usually tapering to a bare rather blunt point; dorsal and ventral 
roots simple, subequal or ventral root shorter. Female with narrowly 
separated or variable contiguous eyes; sensilla on antennomeres 3, 
5, 7, 9-15 (except flukei in which it is reduced to 3, 11-15). Wing 
with distinct markings, second radial cell entirely in dark area; 
macrotrichia abundant over most of wing; spermathecae two, sub- 
equal with short tapering necks. Pupa with operculum densely 
covered with short stout spines; ad setae very unequal; all abdominal 
segments densely covered with scale-like confluent spines, giving a 
unique reticulated appearance. Larva with head long and narrow; 
thorax unpigmented dorsally, with faint lateral pigmented spots on 
meso- and metathorax present or absent; last abdominal segment 
with unique (for Culicoides) long setae, longer than maximum width 
of segment. 


BIGUTTATUS GROUP 


Male terminalia with well developed apicolateral processes; para- 
meres separate, often stout, tapering to a single bare point (except 
loisae and spinosus) ; ventral and dorsal roots simple, long, subequal. 
Female eyes and antennal sensilla variable as in Beltranmyia; wings 
often poorly marked except for pale spot over r-m cross-vein and 
just distad of second radial cell (niger wing well marked); two 
spermathecae with neck very short tapered or absent. Pupa with 
opercular spines short, ad setae very unequal; last abdominal seg- 
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ment with or without spines on disc. Larva of the one species known 
with dorsum of thorax unpigmented, with faint lateral thoracic spots. 


SEGNIS GROUP 


Male terminalia with well developed apicolateral processes, ninth 
tergite strongly tapering posteriorly ; parameres separate, each taper- 
ing to a blunt point; aedeagus unique in having lateral arms form- 
ing an angle of 90 degrees or more; median posterior process short, 
_ concave at end; dorsal and ventral roots long, subequal blunt tipped. 
Female with narrowly separated eyes; sensillae on antennomeres 
3-10; wings without pale spots, macrotrichia abundant; spermathe- 
cae two, unequal, with short tapering necks; with unique heavily 
sclerotized internal processes between spermathecae and copulatory 
bursa. Pupa and larva of North American species stilobezzioides and 
bottimerit unknown. This group, which includes three British species, 
is discussed by Campbell & Pelham-Clinton (1960). 


DEFINITION AND EXPLANATION OF TERMS AND 
MEASUREMENTS USED IN DESCRIPTIONS AND KEYS 


MALE 


Workers since Carter et al. (1920) have relied largely on struc- 
tures of the male terminalia in identifying Culicoides. Useful taxo- 
nomic characters include: the size and shape of the apicolateral 
processes of the ninth abdominal tergite (last segment), the degree 
and type of concavity of the posterior margin of the sternite of this 
segment, the size and shape of the dorsal and ventral roots of the 
basistyle, and the shape of the parameres and aedeagus. The perti- 
nent structures are labelled in figures 1 and 2 and defined below. 


Apicolateral processes 


Paired posterior projections of the ninth tergum, one present on 
each side. These may be absent, small or large, stout or slender. To 
determine whether or not the apicolateral processes would touch if 
- directed medially, the length of the process was compared to the 
distance from the inner base to the median notch or midline. 
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Parameres 


Paired long, slender, sclerotized structures closely associated with 
the aedeagus. The various modifications of the base of the parameres 
do not lend themselves to short concise descriptions. If a piece pro- 
jected at nearly right angles, as in sanguisuga, it was called a flange; 
where there was a secondary basal enlargement narrowly joined to 
the “base” of the paramere, as in crepuscularis, this was called an 
accessory process. 


Aedeagus 


The male copulatory organ consists typically of a median posterior 
process and two lateral anteriorly-directed arms. When the base 
(anterior) of the aedeagal arms was bent sharply outward, projecting 
at about right angles, the projecting portion was called a flange 
(figure 5). 


Ninth sternum 


The posterior margin of the ninth sternum usually has a concave 
emargination which may be broad and deep (biguttatus), broad and 
shallow (crepuscularis), narrow and deep (furens), cleft (obsoletus), 
or with little sign of an emargination (stilobezzioides). The mem- 
brane of the ninth sternum in the area of the emargination may be 
bare or spiculate. It is necessary to differentiate between the spicules 
actually on the membrane and the spicules of the intersegmental mem- 
brane between sclerites 8 and 9 since this is often folded back over 
part of segment 9. 


FEMALE 


Culicoides females possess a number of characters of taxonomic 
value, but except for the pattern of the wings and thorax, it is neces- 
sary to prepare slide mounts of the specimens for microscopic ex- 
amination in order to compare them. Such mounts generally obscure 
the thoracic pattern, for that reason it is rarely mentioned in the 
descriptions. Useful characters include: the degree of eye separation, 
length of the proboscis, number of mandibular teeth, proportional 
lengths of the antennomeres, presence or absence of olfactory pits 
on the antennal segments, degree of swelling of the third segment of 
the maxillary palp and the size of its olfactory pit, leg banding, 
number of hind tibial spines, wing length, and structure and size of 
the spermathecae. The pertinent structures are defined below: 
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Wing length 


Measured from wing tip to basal cross-vein (NOT increased by 
one-seventh to allow for portion of wing basad of cross-vein as in 
Jamnback & Wirth, 1963). 


P/H ratio (proboscis to head index ratio) 


The distance from the center of the median hair socket (interocu- 
lar seta) to the tormae divided by the distance from the tormae to the 
tip of the labrum-epipharynx (figure 168). Proboscis lengths were 
classified as short if the P/H ratio was less than 0.65, intermediate 
if between 0.65 and 0.75, and long if more than 0.75. 


AR (antennal ratio) 


The combined length of the last five flagellomeres divided by the 
length of the first eight. 


Maxillary palp 


Slightly swollen (figure 104), with an L/W (length divided by 
width) ratio of more than 3.00; moderately swollen (figure 109), 
with an L/W ratio of 2.50 to 3.00; greatly swollen (figure Nesy 2 
with an L/W ratio of less than 2.50. These ratios were determined 
after the degree of swelling on the palps of most of the species had 
been characterized. In general, the subjective terms and ratio limits 
agree well. In a few species, which have an unusually short third 
palpal segment, the ratio indicates that the palp is greatly swollen 
when it appears to be only slightly or moderately swollen. These 
instances are noted in the descriptions. 

The eyes may be contiguous, narrowly separated, moderately sepa- 
rated, or widely separated. Figures 151, 154, 157, and 156 illustrate 
these terms. While the distance is rather constant in most species, 
in a few it varies from contiguous to moderately separated. All of 
these species have a superior transverse suture which is absent in 
species where the eyes are always contiguous. 


Spermathecae 


All species with two spermathecae also have a rudimentary sperma- 
theca, and, excepting loisae, melleus, spinosus, and stilobezzioides, a 
sclerotized ring. Species with a single spermatheca have neither a 
rudimentary spermatheca nor a sclerotized ring. 
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PUPA 


The pupae are less well known than the adults. The outstanding 
studies are those of Kettle & Lawson (1952) and Jones (1961a). 
Of the 37 species so far collected in New York State, 17 have been 
described previously, often in a very sketchy fashion. These are re- 
described here and the pupae of an additional 13 species described 
for the first time (table 2). Useful taxonomic characters include: 
shape and structure of the respiratory horn, and the size, number, 
and position of spines, setae, and tubercles on the operculum, 
cephalothorax, and abdomen. The terms applied to the spines and 
tubercles were first proposed by Carter et al. (1920 and have been 
used by most workers since. These are defined below and illustrated 
in figures 184, 185, and 186 (figure 185 is taken from Jones, 196la). 

The most useful taxonomically were the d (dorsal) tubercles. A 
series of 5 seta-bearing tubercles on each side of the cephalothorax 
close to the median line, as illustrated in figure 245. The d tubercles 
1 to 3 are equidistant and in line in many species; in some, tubercles 
1 and 2 are closer than 2 and 3, sometimes side by side; the lengths 
of seta 1 and 2 provide a useful taxonomic character, seta 3 is usually 
very short; tubercles and setae 4+ and 5 are rather constant in size 
and position in the genus; seta 4 is rather long and seta 5 very 
short or apparently absent. The following three groups of thoracic 
tubercles proved to be of less value: 

The ad (anterodorsal) tubercles. Located on each side of the 
cephalothorax between the am setae of the operculum and the respira- 
tory horn. Each has a pair of setae which are either very unequal or, 
in a few species, subequal in length. 

The am (anteromarginal) tubercles. Located on the operculum, 
one on each side just anterior to the«lateral points, each bears a well 
developed seta. 

The di (dorsolateral) tubercles. Located on the cephalothorax, one 
on each side just laterad of, and slightly anterior to, the base of the 
respiratory horn. In the species studied, each tubercle had 3 setae, 
one long and two short. One of the short ones arises at the base of a 
cleft in the tubercle, making it difficult to locate even when examined 
under oil immersion. 

The most useful tubercles on the abdomen were the Jp (lateral 
postmarginal) tubercles. These consist of a series of three seta- 
bearing tubercles near the posterior margin on both sides of the 
abdominal segments; the seta on the middle of the three tubercles 
is more slender and longer than those on each side. This provides 
a useful landmark when examining pupal pelts since the /pm tubercles 
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are in line with, and often difficult to distinguish from, the vpm and 
dpm tubercles as figure 185 indicates. The pm tubercles on abdominal 
segments 4 to 6 were examined for taxonomic details since the num- 
ber of tubercles on segments 1, 2, and 8 are reduced and are absent 
on segment 9 (the last). 


LARVA 


The larvae of North American Culicoides are less well known 
than the pupae. Eight of the 37 New York State species have been 
described previously. These are redescribed, and an additional 15 
species described for the first time. In some cases, the descriptions 
are very incomplete, being based on fragments of the head capsule. 
Fourteen of the species occurring in the State are not known in the 
larval stage (table 2). 

The descriptions are based primarily on head length and pigmen- 
tation, structure of the pharyngeal apparatus, and thoracic pigmen- 
tation, characters that Kettle & Lawson (1952) found useful in their 
outstanding study of the larvae of British Culicoides. The terms used 
in these descriptions are defined below and illustrated in figures 268 
tot Z9 1: 


Frontoclypeus 


Dorsal sclerite of the head capsule. The length of the frontoclypeus 
rather than the total head length was used as an index to head length 
because it was usually necessary to destroy portions of the capsule in 
dissecting out the pharyngeal apparatus, making total length measure- 
ments impossible. The frontoclypeus makes up about 96 percent of 
the dorsal head length. 


Comb 


The pharyngeal apparatus of Culicoides Jarvae consists of an 
epipharynx and a hypopharynx. The epipharynx is made up, in part, 
of a median series of overlapping “combs” (usually four). ihe 
dorsalmost of these is the largest and most conspicuous, extending 
posteriorly beyond the more ventral combs. For purposes of this 
paper, only the conspicuous dorsal comb was examined and measured, 
and js the structure referred to as the comb. The number of comb 
teeth and width of the comb is of some (limited) taxonomic value 
for New York specimens. The hypopharynx appeared to be quite 
uniform in the species studied and was not included in the descrip- 


tions. 
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Thoracic pigmentation 


The thoracic markings are of considerable value in distinguishing 
species. One type of marking consists of paired lateral round, oval, 
or irregular spots usually located at about midlength of the segments 
(often absent on the prothorax). A second type consists of a more 
diffuse dorsal pigmentation, often covering the entire dorsum. 
Usually it is more pronounced on the prothorax, less so on the meso- 
thorax, and is still fainter or absent on much of the metathorax. 


NUMBERS OF SPECIMENS MEASURED 


Measurements and ratios of structures of taxonomic importance in 
both the adult and immature stages were made from slide-mounted 
specimens. Although all of the slides in the New York State Museum 
collection and some from the U.S. National Museum were examined, 
only five specimens of each stage (when available) were measured to 
provide an estimate of the degree of infraspecific variation to expect 
in a given structure and a given species. In cases where fewer than 
five specimens were measured, the number is given in parentheses 
following the measurement average and range, as follows: 7.5(5-10, 
n = 4), where n equals the number measured. In cases where five 
specimens were measured the n = 5 is omitted. 


KEYS TO MALES, FEMALES, PUPAE, AND LARVAE 


* 

Heleids can be distinguished from other Nematocerous Diptera 
using characters given by Wirth & Stone, 1956. Larvae of Allwau- 
domyia, Ceratopogon, and Stilobeszia closely resemble those of Culi- 
coides; but larvae of these genera usually possess long perianal setae 
lacking in Culicoides (except that guttipennis group larvae, which are 
all treehole breeders, also have long perianal setae). 

The identification of many Culicoides cannot be safely undertaken 
without preparing series of slide-mounted specimens until one be- 
comes familiar with the species present in a given area and their 
seasonal distribution. Even then, a portion of the identified series 
should be mounted for confirmation of identification. 

The keys presented here follow “natural” groupings insofar as 
they provide useful taxonomic characters without unnecessarily 
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complicating identification. Since it is not always possible to key 
every species using the most conspicuous distinguishing character 
first, a list of these useful sorting characters and the species which 
possess them is given following each key. Characters that occur early 
in the key are not repeated there. 


KEY TO CULICOIDES MALES COLLECTED 
IN NEW YORK STATE* 


1. —Parameres fused at base, divided distally ; 
aedeagus with median posterior process 
divided on midline distally varilpennis 
—Parameres separate ; aedeagus with median 
posterior process not divided on midline dis- 
tally 2 

2. —Ventral root “boat-hook” shaped; base of 
paramere simple, slightly swollen ; tips of 
parameres with a series of six or more spines 3 
—Ventral root simple or absent, base of 
parameres swollen, lobed, or with accessory 
process, tips without spines (except Spinosus 
and loisae which terminate in four large 
spines ) 9 

3. —Aedeagus with long parallel-sided median 
posterior process and two short lateral pos- 
terior processes ; emargination of ninth ster- 
num narrow and shallow 4 
—Aedeagus with shorter median posterior 
process and no lateral posterior processes ; 
emargination of ninth sternum narrow and 


deep 5 
4. —Paramere swollen just distad of midlength ; 
ninth tergum strongly tapered posteriorly ; 
lateral arms of aedeagus shorter haematopotus 
_Paramere not swollen at midlength ; ninth 
tergum less strongly tapered posteriorly ; 
lateral arms of aedeagus longer baueri 


4 Species not included in key: alexanderi, bermudensis, utowanda. 
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5. —Paramere swollen just distad of midlength 6 
—Paramere not swollen just distad of mid- 


length r 
6. —Swollen lobe at midlength of paramere 
smaller, a fresh-water species furensoides 


—Swollen lobe on paramere larger, a salt- 

marsh species furens 
7. —Aedeagus with median posterior process 

rounded distally, lateral arms with short 

basal flange dicket 

—Aedeagus with median posterior process 

truncate and ridged distally, lateral arms with 


long basal flange 8 
8. —Paramere expanded at tip with a comb of 
spines stellifer 
—Paramere tapering to a fine distal point 
with a row of spines along margin piliferus gp.° 
9. —Ventral root absent or represented by a 
small protuberance 10 
—Ventral root longer tapering or parallel 
sided 15 
10. —Ninth tergum strongly tapered posteriorly, 


apicolateral processes very small; aedeagus 
with a sclerotized membrane between lateral 
arms extending anteriorly almost to base and 
a transverse bar across base venustus 
—Ninth tergum slightly tapered posteriorly. 
apicolateral processes large, aedeagus without 
such a sclerotized membrane . 11 

11. —Aedeagus with median posterior process 
terminating in a nipple-like apex, membrane 


of ninth sternum not spiculate fluker 
—Aedeagus evenly rounded or truncate at 
apex iZ 

12. —Membrane of ninth sternum not spiculate Spagnumensts 
—Membrane of ninth sternum spiculate LS 


13. —Basal half or more of dististyle swollen; 
median posterior process of aedeagus trun- 

cate; wing faintly marked hollensis 
—Less than half of basistyle swollen 14 


bickleyi, denticulatus, downesi, jamnbacki, piliferus, pscudopiliferus, scanloni 
testudinalis. ; : 


14. 


15. 


16. 


ie 


18. 


19. 


THE CULICOIDES OF NEW YORK STATE 


—Apicolateral processes longer, would barely 
touch if directed medially; paramere joined 
to accessory process at about right angle; 
wing poorly marked 

—Apicolateral processes shorter, would not 
touch if directed medially; paramere joined 
to accessory process at about 45 degree angle ; 
wing conspicuously marked 

—Ninth tergum without apicolateral proc- 
esses; ninth sternum with a deep narrow 
cleft on midline of posterior margin 
—Ninth tergum with distinct apicolateral 


processes; ninth sternum with a concave 
emargination 
—Median posterior process of aedeagus 


longer, concave tipped, sides usually spinu- 
lose, lateral arms curving slightly posterolat- 
erally beside median posterior process, arms 
short; tip of paramere bare 

—Median posterior process shorter, rounded 
apically, sides not spinulose; lateral arms 
sloping anterolaterally beside median pos- 
terior process, arms long; tip of paramere 
with microscopic hairs 

—Ninth tergum strongly tapered posteriorly ; 
paramere with a row of about 5 long hairs 
near tip; median posterior process repre- 
sented only by a concavity when viewed from 
ventral aspect 

—Ninth tergum less tapered posteriorly ; 
paramere without hairs; median posterior 
process well developed projecting posteriorly 
—Tip of paramere divided into 4 spines 
—Tip of paramere evenly tapered terminat- 
ing distally in a single tip 

—Apicolateral processes would not touch if 
directed medially; median notch between 
processes indicated only by a slight depression 
—Apicolateral processes would touch if 
directed medially; median notch between 
processes deeply concave or broadly and 
deeply v-shaped 


WISCONSINENSIS 


crepuscularis 


16 


7 


sanguisuga 


obsoletus 


stilobezzioides 
18 
19 


20 


loisae 


Spinosus 
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20. —Aedeagus with a sclerotized membrane ex- 
tending transversely between lateral arms and 
extending anteriorly almost to base chiopterus 
—Aedeagus without sclerotized membrane 
between lateral arms, or if present, only near 


apex of arch cA 
21. —Paramere abruptly swollen just basad of 
midlength miger 
—Paramere not swollen near midlength ie, 
22. —Median posterior process short 23 
—Median posterior process long 24 


23. —-Median posterior process of aedeagus ter- 
minating in a cap-like structure (figure 13) melleus 
—Median posterior process of aedeagus not 


terminating in a cap-like structure biguttatus 
24. —Median posterior process ending in three 
distal lobes villosipennts 
—Median posterior process ending in a single 
tip 25 
25. —Dististyle strongly curved at midlength; 
ventral root short guttipennis 
—Dististyle slightly curved at midlength; 
ventral root elongate, simple 26 
26. —Median posterior process tapered, ending 
in a fine blunt point arboricola 


—Median posterior process nearly parallel- 
sided, ending in a broad blunt point or ap- 
parently truncate travist 


Useful Sorting Characters for Caliesicet Males 


1. Ninth tergum strongly tapered posteriorly ; haematopotus, stilo- 
bezzioides, venustus. 

2. Parameres with long hairs near tip; stilobezsioides. 

3. Parameres with short microscopic hairs near tip; obsoletus, 
venustus, 

4. Parameres with spines near tip; Oecacta spp., loisae, and spino- 
SUS. 

5. Aedeagus with sclerotized membrane extending transversely be- 
tween lateral arms almost to base; chiopterus, venustus. 

6. Ninth sternum with spicules on membrane; bermudensis, bigut: 
tatus, crepuscularis, hollensis, melleus, wisconsinensis, 
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7. Apicolateral processes : 

a. absent: obsoletus, sanguisuga. 

b. very small; venustus. 

c. long and stout, they would touch if directed medially ; arbori- 
cola, fluket, melleus, travisi, villosipennis. 

d. long and slender, they would touch if directed medially ; 
furens, furensoides (1 of 2 specimens examined), spinosus, 
Stilobezsioides, wisconsinensis, 


In the key to females, Monoculicoides, Beltranmyia, and Avaritia 
are keyed out first. These are followed by species with reduced 
mouthparts that represent several species groups; after these, the 
piliferus group, the furens group, the guttipennis group, and the 
biguttatus group are keyed out in turn. 


KEY TO CULICOIDES FEMALES COLLECTED 
IN NEW YORK STATE 


1, —One spermatheca 2 
—Two spermathecae (occasionally the rudi- 
mentary spermatheca is well developed so 
that 3 large spermathecae are present ) 7 
2. —Spermatheca C-shaped, 6 hind tibial spines, 
wing with a pattern of distinctive gray streaks — vartipennts 
—Spermathecae subelliptical, 4 hind tibial 
spines 3 
3. —FEyes narrowly separated; all flagellomeres 
with sensilla, first 8 segments moniliform, 
each about as broad as long 4 
—Eyes widely separated; most antennal scg- 
ments lack sensilla, present on 3, Gals Gr sy 
11-14, first 8 flagellomeres each distinctly 
longer than broad 5 
4. ——First 8 flagellomeres very short, AR=1.9; 
third palpal segment greatly swollen with 
large but shallow sensory pit Sphagnumensts 
—First 8 flagellomeres longer, AR=1.4; 
third palpal segment greatly swollen with a 
large and deep sensory pit crepuscularis 


26 


10. 
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—Third palpal segment slightly swollen, sen- 
sory pit shallow; about 13 mandibular teeth ; 
salt-marsh species 

—Third palpal segment moderately to greatly 
swollen, sensory pit large; not more than 8 
mandibular teeth 

—Spermatheca unusually large, about 123 
microns maximum width, lightly pigmented ; 
sensillar pattern 3, (11)°, (12), 13, 14; wing 
markings very distinct 

—Spermatheca about 70 microns maximum 
width, heavily pigmented; sensillar pattern 3, 
(4), (5), (7), (8), 1, 13, 14, wing mark- 
ings faint 

—Eyes touching in front, without superior 
transverse suture; 5 hind tibial spines 
—Tyes not touching in front, or, if touching, 
with superior transverse suture; 4+ or 5 hind 
tibial spines 

—Vien Cu, lying in a narrow light area for 
its entire length ; legs with distinct pale bands, 
especially base of hind tibia, “knees’’ pale 
—Vien Cu, lying in a dark area, not bordered 
by a light spot; legs without distinct pale 
bands 

—P/H ratio 0.59-0.74; mandible with fewer 
than 10 teeth; third palpal segment very 
short, not more than 1.2 times as long as 
fifth; eye angle usually obtuse; wing entirely 
grayish hyaline with very few macrotrichia; 
scutum dull brownish black with greenish 
pruimosity 

—P/H ratio 0.80 or more; mandible with 
12-15 teeth; third palpal segment longer, at 
least 1.5 times as long as fifth segment; eye 
angle usually acute 

—Thorax dull dark brown, usually with sub- 
lateral darker vittae; third palpal segment 
moderately swollen, widest a small distance 
from apex ; wing with more numerous macro- 
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trichia and usually with more distinct mark- 
ings 

—Thorax subshining, light brown grayish 
pruinosity; third palpal segment slightly 
swollen, widest near apex ; wing usually with 
fewer macrotrichia; wing markings usually 
paler 

—Proboscis short, mandible with not more 
than 8 teeth 

—Proboscis usually long or intermediate, if 
short mandible with at least 10 teeth 

—Tip of labrum with fleshy, distal, conical 
prolongation 

—Tip of labrum without prolongation 
—Sensillar pattern 3, 8-10; wing with dis- 
tinct discal pale spots 

—Sensillar pattern 3, 11-15; wing with discal 
pale spots faint or absent 

—Spermathecae very unequal; necks absent 
or very short parallel sided 

—Spermathecae subequal, necks moderately 
long to long parallel sided or slightly tapered 
—Mandibular teeth absent; 4 hind tibial 
spines 

—Mandibular teeth 4-6; 5 hind tibial spines 
—Third segment of maxillary palp greatly 
swollen, globose; sensory pit deep with large 
opening; sensillar pattern 3, 11-15 

—Third segment of maxillary palp moder- 
ately swollen with shallow sensory pit; sensil- 
lar pattern 3, 8-10 

—Spermathecae unequal or very unequal 
usually subelliptical with neck absent or very 
short parallel sided 

—Spermathecae equal or subequal, neck 
either long parallel sided or short strongly 
tapered 

—First 8 flagellomeres very short, at most 
slightly longer than broad; AR=1.6 or 
more; wing markings distinct 

—First 8 flagellomeres longer than broad, 
AR=1.4 or less; wing markings distinct or 
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—First 8 flagellomeres moniliform, AR= 
1.66-2.08; sensillar pattern 3, 5, 7, (8), 9, 
(10), 11-15; third palpal segment greatly 
swollen with round pit; 12-15 mandibular 
teeth ; small species, wing 0.99-1.38 mm. 
—First 8 flagellomeres slightly longer than 
broad, AR=1.63-1.72; sensillar pattern 3, 5, 
7, 9, 11-15; third palpal segment moderately 
swollen with irregular shallow pit; 15-19 
mandibular teeth; very large species, wing 
1.45-1.72 mm. long 

—Wing without discal pale spots; sensillar 
pattern. 3, (5), 7,9, (11), 13-5 

—Wing with distinct discal pale markings, 
including pale spots over midveins M, and 
M,.; sensillar pattern 3, (5), (7), (9), 13-15 
—Thorax light brown; sensillar pattern, 3, 
13-15 (occasionally on 5 or 7 or 9) 
—Thorax dark brown; sensilla always pres- 
ent on antennomeres 5, 7, and 9 

—Eyes narrowly separated; proboscis short, 
P/H ratio 0.58-0.69 

Eyes moderately to broadly separated ; pro- 
boscis long, P/H ratio 0.74-0.93 

—Small species, wing length 0.87(n=1); 
sensillar pattern 3, 5, 7, 9-15 

—Larger 


species, wing length 1.08-1.22; 


sensilla absent on antennomeres 10 and 12 
—Sensillar pattern 3, 5, 7, 9, 3-15; discal 
spots on wing faint or absent 

—Sensillar pattern 3, 5, 7, 9, 11, 13-15; dis- 
cal pale spots on wing more distinct 

—Wing with distinct discal pale spots 
—Wing without discal pale spots 

—Pale spot over r-m cross-vein does not ex- 
tend basad of vein 

—Pale spot over r-m cross-vein extending 
basad of it 

—Sensillar pattern 3, 5-15 

—Sensillar pattern 3-10 

—Sensillar pattern 3, 8-10 or 3, 11-15 
—Sensilla present in other combinations, 
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present on more than half of the flagello- 
meres 

—Thorax with numerous small dark spots; 
4 hind tibial spines ; wing with distinctive pale 
spots as in figure 39; sensillar pattern 3, 
8-10 

—TVhorax without dark spots; 5 hind tibial 
spines 

—Sensillar pattern 3, 8-10; wing pattern as 
in figure 56 

—Sensillar pattern 3, 11-15; wing pattern as 
in figure 55 

—Wing with a row of confluent pale spots 
beginning just distad of second radial cell, 
without more distal pale spots; sensilla pres- 
ent on all flagellomeres 

—Sensillar pattern 3, 5, 7, 9, 11-15; wing 
without a row of pale spots 

—Wing with light spot over r-m cross-vein 
small, not extending below vein M, 

—Wing with light spot over r-m cross-vein 
large, extending below vein M, 

—Wing with vein Cu, in pale area 
—Wing with vein Cu, entirely in dark area 
—Wings uniform in color 


-—Wing with 2 pale spots, one over r-m 


cross-vein and the other just distad of second 
radial cell 

—A pale yellow species with light wings; 
third segment of maxillary palp with very 
shallow sensory areas scattered over surface, 
without a well developed sensory pit; sensil- 
lar pattern 3, 10-14, a coastal species 

—A dark species ; third segment of maxillary 
palp with well developed pit; sensillar pattern 
3-10 

—Sensilla present 
spermathecae without necks 

—Sensillar pattern 3, (5), 7, 9, (10), 11-15, 
spermathecae with blunt sharply tapered 
necks 

—Sensillar pattern 3, 11-15; spermathecae 
with long slightly tapered necks 
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Useful Sorting Characters for Culicoides Females 


1. Wings (see figures 27 to 64): 

a. with unique markings for species: arboricola, baueri, crepuscu- 
laris, dickei, furens, furensoides (close to dickei), guttipennis, 
hacmatopotus, niger, melleus (the only yellow species), stellifer, 
stilobeszioides, vartipennis, venustus, villosipennis. 

b. with distinct piliferus group markings; alexanderi, bickleyi, 

downesi, flukei (superficially quite similar to the puliferus 

group), piliferus, pseudopiliferus, scanlont. 

_with faint to distinct obsoletus group markings; chiopterus, 

obsoletus, sanguisuga. 

d. with distinct biguttatus type marking and no trace of light spots 
elsewhere ; biguttatus, jamnbackt. 

e. with variable faint to distinct markings over r-m cross-vein, 
just distad of second radial cell and on dise and near the lateral 
and posterior margins; bermudensis, denticulatus, hollensis, 
loisae, spinosus, sphagnumensis, testudinalis, travisi, utowana, 


(@) 


wisconsinensis. The spots over the r-m cross-vein and distad of 
the second radial cell are often more distinct than the discal and 
marginal spots. 

2. Species with eyes widely separated ; bermudensis, hollensis, pseudo- 
piliferus, testudinalis, variipennis, wisconsinensis. 

3. Species with first 8 flagellomeres short, each about as wide 
as long; combined length much less than that of last 5 segments, 
AR=1.60 or more; downesi, haematopotus, piliferus, sphagnumen- 
sis, stilobezzioides. 

4. Third segment of maxillary palp greatly swollen: baueri, ber- 
mudensis, crepuscularis, flukei, haematopotus, niger, piliferus, 
Sphagnumensis, stilobeszioides, anc travisi. 

5. Sensillar patterns: 

a. 3-15; crepuscularis, niger, sphagnumensis, travisi. 

b. 3, 5-15; haemato potus. 

c. 3-10; baueri, stilobeszioides. 

d.3, 5, 7, 9, (10), 11-15; arboricola, downesi, guttipennis, pili- 
ferus*", scanloni, villosipennis. 

, 7,9, 11-15; biguttatus*. 

5, 7, 9, 13-15; alexanderi, testudinalis. 

3,5, 7, 9, 11, 13-15; pseudopiliferus. 

3, 7, 9, 13-15; jamnbacki. 


e. 3 
ee 
g. 

h. 
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* Asterisks indicate species that often have supernumerary sensilla on anten- 
nomeres in addition to those indicated. 
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1. 3, 11-15; chiopterus, denticulatus, flukei, loisac, obsoletus, sangui- 
Suga, Spinosus, utowana, venustus*, 

j. 3, 10-14; melleus. 

k. 3, (11), (12), 13, 14; bermudensis. 

1. 3, 7-10; furens. 

m. 3, 8-10; dickei, furensoides, stellifer, variipennis. 

n.3, 11, 13, 14; wisconsinensis*. 

o. 3, 13-15; bickleyi*, hollensis*. 


In the key to the pupae, Avaritia, Hoffmania, and the guttipennis 
group are keyed out in order with a few species from other groups. 
Thereafter, the species are keyed out individually for the most part, 
with little reference to their “natural” relationships. Beltranmyia 
and Oecacta (furens group and piliferus group provide a mosaic of 
useful characters that do not closely follow subgeneric or species 

- group lines. The pupae of bickleyi could not be separated from 
jamnbacki, nor biguttatus from travisi, with any degree of certainty. 


KEY TO CULICOIDES PUPAE COLLECTED 
IN NEW YORK STATE* 


1. —ad setae long and subequal; d seta 2 longer 
than 1 or very long subequal (hollensis) 
(figure 254) Zz 


—ad setae very unequal; d setae 1 and 2 
never very long; 1 longer than 2 or equal 
(figure 245) 6 
2. —Operculum with very long hair-like spines, 
about as long as one-fourth maximum width 
of operculum 2 
—Operculum with spines not more than one- 
tenth as long as maximum width of oper- 
culum 
3. —Horn uniformly brown to dark brown; 
longer anterodorsal seta longer than respira- 
tory horn cliopterus 
—Horn mostly. or entirely pale yellow; 


® Species not included in key: alexandert, dickei, downest, furensoides, scanlom, 
sphagnumensis and stilobezztoides. 
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longer anterodorsal seta subequal to or 
shorter than respiratory horn 

—Horn uniformly pale yellow; operculum 
lacking a series of short spines along lateral 
margin behind long spines 

—Horn pale yellow with basal portion 
clouded with light brown (sometimes faint) ; 
operculum with a series of short spines 
along lateral margins behind long spines 
—Horn with no lateral spiracular openings ; 
operculum with elongate nodule on midline 
near posterior margin; d seta 2 longer than 1 
—Horn with 4-6 lateral spiracular openings; 
operculum without nodule; d setae 1 and 2 
very long, subequal 

—Abdominal segments entirely covered with 
confluent scale-like spines giving a reticulated 
appearance (figure 187) 

—Abdominal segments with spines not con- 
fluent and scale-like, less abundant, in most 
species confined to transverse row near an- 
terior margins of segments 

—Horn short and stout, widest near tip, 
L/W ratio 3.6-5.3; 11-15 apical spiracular 
openings 

—Horn more elongate and slender, widest 
near base, L/W ratio 5.3-6.8; not more than 
12 spiracular openings 


—Horn with rounded transverse convolutions 
near middle, narrowed; lateral spiracular 
openings on conspicuous protuberances 
—Horn not narrowed medially or with 
rounded transverse convolutions near middle ; 
scale-lke transverse spines sometimes pres- 
ent, lateral spiracular openings on slightly to 
moderately swollen areas 

—Horn with 15-20 apical and 4-7 lateral 
spiracular openings; all lateral spiracular 
openings on a single protuberance near base 
—Horn with not more than 8 apical and 4 
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lateral spiracular openings, lateral ones each 
on a separate protuberance 

—Ipm tubercles rounded or ridged apically 
-—Ipm tubercles strongly bifid 

—d tubercles 1-3 in line, about equidistant ; 
operculum with long spines abundant over 
most of surface 

—d tubercles 1-3 not in line or equidistant, 
with’ tubercles 1 and 2 almost side by side 
and touching; operculum with moderately 
long spines along lateral margins and disc, 
bare posteriorly 

—Operculum with long spines; last ab- 
dominal segment without a patch of spines on 
disc 

—Operculum with short spines; last ab- 
dominal segment with a patch of spines on 
dise 

—Horn with 10 or more apical spiracular 
openings 

—Horn with 3 to 9 apical spiracular open- 
ings 

—Ipm tubercles bifid; shape of horn dis- 
tinctive (figure 213) 

—Ipm tubercles rounded or weakly ridged; 
horn similar to that of many other species 
(figure 216) 

—Horn pale, distinctly darkened apically 
—Horn uniformly brown to dark brown, may 
be slightly darkened distally (usually not) 
—Operculum with long spines 
—Operculum with short spines or papillate 
surface 

—Operculum with true spines confined to 
lateral margins, disc papillate; last segment 
without patch of spines 

—Operculum with true spines both on lateral 
margins and disc; last segment with a patch 
of spines, 

—Operculum densely covered with short 
spines except near posterior end 
—Operculum with slightly longer spines 
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moderately abundant, confined to lateral 
margins and disc 

—Operculum with distinct pointed spines 
both along lateral margins and on disc, or 
disc smooth 

—Operculum with papillae or papilliform 
spines (rounded tips) on disc 

—Dise of operculum bare; lpm tubercles 
with single point or rounded 

—Disc of operculum densely covered with 
short stout spines; /pm tubercles rounded or 


ridged 


—Abdominal segments with spines mostly 
confined to transverse band near anterior 
margin of each segment, sparse elsewhere 
—Abdominal segments with spines moderate- 
ly abundant, scattered over entire segment in 
addition to transverse band 

—Ipm tubercles with a single point or 
(rarely) weakly bifid 

—Ipm tubercles strongly bifid 

—Respiratory horn slender, narrowed near 
middle; thoracic surface between d tubercles 
nearly smooth 

—Respiratory horn stouter, not narrowed 
near middle; thoracic surface between d 
tubercles strongly papillate 

—Respiratory horn moderately stout, with 
8-9 apical spiracular openings; area between 
d tubercles papillate 

—Respiratory horn with 4-5 apical spiracular 
openings 

—Respiratory horn slender; area between 
d tubercles weakly papillate 

—Respiratory horn stouter; area between d 
tubercles nearly smooth, 


Useful Sorting Characters for Culicoides Pupae 


1a. Operculum with long spines (not very long as in Avaritia) ; 
baueri, bermudensis, furens, haematopotus, hollensis, melleus 
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(confined mainly to lateral margins in melleus). 
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b. Operculum with short spines on lateral margins, disc papillose ; 
bickleyi, jamnbacki, niger, piliferus, pseudopiliferus, testudinalis 
(?), utowana. 


¢. Operculum with short spines abundant over most of surface 
posterior to am tubercles, except at extreme posterior end; 
arboricola, crepuscularis, denticulatus, flukci, guttipennis, varii- 
pennis, villosipennis, wisconsinensis. 

d. Operculum with short spines on lateral margins and disc; 
biguttatus, spinosus, stellifer, travisi, venustus (few or none on 
dise of venustus). 


Z. Last abdominal segment with a patch of spines on disc; bickleyi, 
biguttatus, crepuscularis, denticulatus, haematopotus, jamnbacki, 
mer, piliferus, pseudopiliferus, spinosus, stellifer testudinalis, 
travisi, venustus. (Present as a transverse band of spines in chiop- 
terus, obsoletus, sanguisuga. ) 


3. Caudal apicolateral processes extending out at right angles to longi- 
tudinal axis of body; hollensis, melleus, utowana, vartipennis. 


4/a.@ tubercles 1 and 2 closer than 2 and-3, not in line; furens, 
haematopotus, hollensis, melleus. 


b. d setae 1 and 2 long, subequal; bermudensis, bickleyi, crepuscu- 
laris,-denticulatus, hollensis, jamnbacki, loisae, melleus, niger, 
piliferus, stellifer, utowana, vartipennis, wisconsinensis. 

c.d setae 1 and 2 short, subequal; arboricola, buguttatus, fluket, 
furens, guttipennis, haematopotus, spmosus, travisi. 


The key to the larvae is preliminary, being based on a limited 
number of species and for the most part, on limited material. It 
follows the example of Kettle & Lawson (1952) in using head lengths 
and thoracic pigmentation as basic taxonomic characters. The major 
difficulty encountered in the study of larva was the large number of 
species reared from the “generalized Culicoides breeding habitat (p. 
7).” It was necessary to rear larvae from these habitats individually 
for positive association of the larval and pupal pelts, and the adults. 
With larvae it was further necessary to illustrate, at least diagram- 
matically, each larva before it pupated and the characteristic mark- 
ings were lost. While the following key is an early step toward de- 
veloping a reasonably reliable method of identifying the larvae, it 
kas the advantage of including all of the species, which are impor- 
tant pests of man, occurring in the State. 
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PRELIMINARY KEY TO CULICOIDES LARVAE 
COLLECTED IN NEW YORK STATE’ 


1. Very large larva, about 8 mm. long; 
frontoclypeus 255-285 microns long, yellow, 
brownish posteriorly ; pharyngeal apparatus 
massive, heavily sclerotized; dorsum of 
thoracic segments uniformly brownish; head 
capsule strongly tapered anteriorly variipennts 


—Smaller larvae, less than 6 mm. long; 
frontoclypeus less than 240 microns (except 
venustus) ; pharyngeal apparatus not massive 


or heavily sclerotized, “typical” for genus 2 
2. —Head capsule brown,  frontoclypeus 
235-279 microns long; thoracic dorsum with 
numerous discrete pigmented spots venustus 
—Head capsule yellow, at most tinged with 
brown, frontoclypeus less than 228 microns 
(except guttipennis ) 2 
3. —Setae on last abdominal segment long, 
longer than maximum width of segment 4 
—Setae on last abdominal segment short, less 
than half as long as maximum width of seg- 
ment 6 
4. —Frontoclypeus 164 microns long (n=1) ; 
comb width 11 microns, with 4+ equal teeth 
on each side flukei 
—Frontoclypeus more than 200 microns long 5 
5. —Frontoclypeus 229-248 microns long; 
comb width 26-33 microns with 5-7 teeth on 
each side guttipennis 
—Frontoclypeus 218 microns long (n=1) villosipennis 
6. —Dorsum of thorax pigmented, prothorax 
almost entirely covered with pigmentation 7 
—Thoracic pigmentation absent, or limited to 
lateral spots; if on dorsum confined to 
transverse bars near anterior margins of 
segments 10 


Species not included in key: alexanderi, arboricola, baueri, bermudensis, bigut- 
tatus, denticulatus, dicket, downest, furensoides, loisae, niger, piliferus, pseudo- 
piliferus, scanloni, sphagnumensis, spinosus, stilobezzioides, testudinalis, travisi, 
utowana. 
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—With distinct pigmented lateral bodies 
on meso- and metathoracic segments in addi- 
tion to pigmentation on dorsum 

—Lateral pigmented bodies absent 


—AIl thoracic segments with dorsum al- 
most entirely pigmented 


—Meso- and metathoracic segments with 
pigmentation lighter and confined to ante- 
rior half or less 


—Pigmentation arranged in a distinct and 
definite pattern on dorsum of pro- and meso- 
thorax (figure 283), pigment reddish-purple 
—Pigmentation diffuse over entire dorsum, 
especially on pro- and mesothorax (figure 
281), pigment dirty brownish 


—Venter of head capsule with three longi- 
tudinal sclerotized brown lines running the 
length of the head capsule; thoracic mark- 
ings may be very faint 

—Venter of head capsule without sclerotized 
brown lines 


—Thorax with lateral pigmented bodies at 
midlength on each segment; eyes small, con- 
sisting of a single spot on each side 
—Prothorax with lateral pigmented bodies 
near anterior margin present or absent, those 
on meso- and metathorax at midlength; eyes 
larger consisting of two spots on each side 


—Dorsal head length less than 120 microns 
—Dorsal head length more than 125 microns 


—Dorsal head length 156-175 microns 
—Dorsal head length 125-147 microns 


A small glistening white larva, fronto- 
clypeus 129-146 microns in length; lateral 
pigmented spots on meso- and metathorax, 
faint or absent, none elsewhere 

—Larger larvae, frontoclypeus more than 180 
microns long; lateral pigmented spots on 
meso- and metathorax distinct, transverse 
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bands often present on dorsum near anterior 
margins of pro- and mesothoracic segments —_bickleyi 
jamnbacki*® 


Useful Sorting Characters for Culicoides Larvae 


1. Dorsum of prothorax completely or almost completely pigmented ; 
crepuscularis, furens, guttipennis (often very faint), haematopotus, 
hollensis, variipennis, wisconsinensis. 

2. Thoracic pigmentation confined to lateral spots, often lacking 
on the prothorax (except sometimes narrow transverse pigmented 
bars are present near the anterior margins of the segments) ; 
bickleyi, chiopterus, jamnbacki, melleus (often very faint or ab- 
sent), sanguisuga, obsoletus, stellifer (often faint). 

3. Thorax with numerous discrete pigmented spots on dorsum; 
venustus. 

4, Head capsule brown; venustus. 

5. Head capsule strongly tapered anteriorly; furens, haematopotus, 
varlipennis. 

6. Head: 

a. Very short; bermudensis, chiopterus, haematopotus, obsoletus, 
sanguisuga, stellifer ({rontoclypeus 175 microns or less). 

b. Very long; guttipennis, hollensis, jamnbackt, vartipennis, vents- 
tus, villosipennis (frontoclypeus 200 microns or more). 


en ei oe : — 
Some other piliferus group species have a similar pattern but were not 
positively associated with the reared adults in our collections. 


Descriptions of Species 


- Culicoides alexanderi Wirth & Hubert 
Figures 27, 66, 103, 140 


Culicoides alexandert Wirth & Hubert, 1962:190, figure 6a-d, 14 (2). 


FEMALE. Eyes narrowly separated. Proboscis short, P/H ratio 
0.64 (0.58-0.69). Mandible with 12.8 (11-15) small teeth. Flagello- 
mere length ratios 11/8/8/9/9/9/9/9/-/13/14/16/18/25 ; AR=1.20 
(1.11-1.38) ; sensillar pattern 3, 5, 7, 9, 13-15, occasionally absent 
on one or more of these antennomeres. Third segment of maxillary 
palp moderately swollen, short, L/W ratio 2.49(2.39-2.83), sensory 
pit shallow with small opening. 

Wing length 1.17(1.13-1.26)mm., distinct pale spots in typical 
piliferus group pattern; macrotrichia moderately abundant to abun- 
dant. Legs with very faint pale bands; four hind tibial spines with 
the second longest. 

Two very unequal, subelliptical, heavily pigmented spermathecae 
with a maximum width of 38(33-44) and 57(51-62) microns respec- 
tively, neck short parallel sided or absent. 

COMMENT. The only dark brown species with eyes narrowly sepa- 
rated. 

' MALE, PUPA and LARVA. Unknown. 

DISTRIBUTION. Alexanderi was described by Wirth and Hubert 
(1962) who recorded it from Conn., Ky., Mass., Mich., Que., and 
Fenn. 


New York State Records (first records from State) 


Cattaraugus County, Allegany State Park, May 28-June 3, 1963, 
Rego ana |. 9 im,LI, coll. WWW;; same location and dates, 


stream margin, 19, coll. WWW. 


39 
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Chautauqua County, Ivory, grassy puddle, May 31, 1963, 6 @ Q, 
coll. WWW. 

St. Lawrence County, Cranberry Lake, June 24-26, 1963, 1 2 in 
LT, coll. WWW. 

Tompkins County, Ithaca, [Ellis Hollow, June 19: 1963; Io 2a? 
coll; C.-O) Bere; 

Wyoming County, Portageville, Genessee River, June 13, 1963, 2 
2 2, coll. WWW. 

BIOLOGY. Seasonal distribution. Adults have been collected only 
in the spring and early summer, from April into June. 

dreeding sites. Unknown. 

Feeding habits. There is one record of this species biting man (Wirth 
& Hubert, 1962), otherwise unknown. 


Culicoides arboricola Root & Hoffman 
Figures 28, 67, 104, 141, 188, 217, 245 


Culicoides arboricola Root & Hoffman: Fox, 1942: 416, figures 16, 17 (pupa) ; 
Foot & Pratt, 1954: 15-16, figures 30, 56, 77, 123 (4, 2); Jones & Wirth, 1958: 
84-86 (92). 


FEMALE. Eyes narrowly separated. Proboscis very long, P/H 
ratio 1.00-1.02 (n=2). Mandible with 17(16-18, n=2) well devel- 
oped teeth. Flagellomere length ratios 14/10/11/11/11/12/12/11/- 
/23/24/24/26/33 (n=2), AR=1.35-1.45(n=2) ; sensillar pattern 
3,5, 7, 9, 11-15 (n=2). Third segment of maxillary palp slightly 
swollen, L/W ratio 2.94-3.13(n=2), sensory pit moderately deep 
with large opening. 

Wing length 1.16-1.29(n=2)mm., with distinct pale spots as in- 
dicated in figure 28, resembling guttipennis but differs in having at 
least the distal half of vein Cu, in a pale spot; macrotrichia abun- 
dant. Legs with distinct pale bands near apex of femur and near 


base of tibia, “knees” dark; five hind tibial spines with 1 and 2 sub- 
equal and longer than the rest. 


Two subequal, subelliptical, slightly asymmetrical, heavily pig- 
mented spermathecae with a maximum width of 39-42(n=2) and 
45-47(n=2) microns respectively ; neck blunt tapering. 
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COMMENT. Females of this species closely resemble guttipennis, 
differing mainly in having fewer mandibular teeth, a shallower sen- 
sory pit on the third segment of the maxillary palp with a shallower 
sensory pit, and a somewhat shorter wing with slightly different 
markings. 

MALE TERMINALIA. One specimen seen. Ninth tergum with 
stout apicolateral processes which would barely touch if directed 
medially; median notch narrow V-shaped; ninth sternum with a 
broad deep concave posterior emargination, membrane not spiculate. 
Basistyle with ventral root long, strongly tapered; subequal in length 
to slightly stouter parallel-sided dorsal root. 

Paramere tapering gradually to a fine, bare point, curved out- 
wardly, ventrally, and posteriorly in a semicircle ; paramere becoming 
gradually more swollen toward base, narrowly joined to anteriorly 
directed accessory process. Aedeagus with a long, very slender 
median posterior process which tapers to a fine blunt point, lateral 
arms moderately long, arcuate. 

PUPA. Agreeing with the description of guttipenmis except respira- 
tory horn longer and more slender, widest near the base, L/W ratio 
6.1(5.6-6.4, n=3) with 11 apical (10-12, n=3) and 2.7(2-3, n=3) 
lateral spiracular openings. Abdomen including dorsum of last seg- 
ment largely covered with fine spines which are not flattened: and 
confluent as in guttipennis. Very closely resembles villosipennis (see 
elke 

LARVA. None seen. 

DISTRIBUTION. Arboricola is a common treehole breeding species 
in the southeastern states but occurs as far north as Wisconsin and 
New York State. It has been collected in da, Hlae Ga, Ub, weas 
Md., Miss., N. Y., Okla., Tenn., Tex., and Wis. 


New York State Records (first records from State) 


Albany County, East Berne, Jamnback’s, July 27, 1963, 1 2 from 
LT on top of chicken house, coll. HAJ. 

BIOLOGY. Seasonal distribution. Arboricola probably breeds con- 
tinuously in warm weather in the south. Snow et al. (1957) collected 
adults from April through September in the Tennessee Valley area. 
Wirth & Bottimer (1956) collected adults from March into Novem- 
ber in Texas and Beck (1958) collected adults from February 


into December in Florida. . 
Breeding sites. This species has been found breeding only in morst 


42 NEW YORK STATE MUSEUM AND SCIENCE SERVICE 


or wet sites in treeholes or hollow stumps (Foote & Pratt, 1954 and 
many others). 

Feeding habits. Arboricola has not been recorded biting man. Snow 
et al. (1957) collected engorged specimens in a chicken shed and 
Wirth & Bottimer (1956) noted its abundance in a chicken yard 
suggesting that it might be ornithophilic. lis well developed proboscis, 
mandibular teeth and tormae indicate that it is haematophogous. The 
presence of sensilla on most of the antennomeres also suggests that 


it is ornithophilic. 


Culicoides bauert Hoffman 
Figures 29, 68, 105, 142, 189, 218, 246 


Culicoides baucri Hoffman: Jones, 1961a: 741, figures 54-57 (pupa); Foote & 
Pratt, 1954: 16, figures 23, 46, 89, 104 (¢, @). 


FEMALE. Eyes narrowly separated. Proboscis of intermediate 
lenght, P/H ratio 0.68-0.73(n=2). Mandible with 12(n=1) well 
developed teeth. Flagellomeres length ratios 14/9/9/9/9/9/9/10/- 
/15/16/17/18/28(n=2) ; sensillar pattern 3-10. Third segment of 
maxillary palp greatly swollen, L/W ratio 2.00(n=2), sensory pit 
deep with large opening. 

Wing length 1.20-1.22(n=2)mm., with distinct pale spots as in- 
dicated in figure 29; pale spot over r-m cross-vein not extending 
basad of vein; macrotrichia moderately abundant. Legs with distinct 
pale bands near apex of femur and base of tibia, “knees” dark; 4 
hind tibial spines with the first longest. 

Two subequal subelliptical spermathecae, crumpled and lightly pig- 
mented in both of the specimens examined, estimated maximum width 
about 48 microns ; neck long parallel sided. 

COMMENT. Baueri and stilobeszioides are the only New York 
State species with sensilla present only on antennomeres 3-10. Baueri 
and haematopotus are the only species with a distinct pale spot over 
the r-m cross-vein which does not extend basad of this vein. In 
baueri there is a small distinct light spot near the center of cell R;, 
while in haematopotus, this spot is found at the tip of cell R;. 

MALE TERMINALIA. Two specimens seen. Ninth tergum with 
moderately stout apicolateral processes which would not touch if 
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directed medially; median notch weakly indicated or apparently 
absent; ninth sternum with broad, shallow concave posterior emar- 
gination, membrane not spiculate. Basistyle with ‘“boat-hook”’ shape ; 
ventral root long, stout parallel sides. 

Paramere gradually tapering to a fine point, with a row of spines 
near tip, curved outwardly, ventrally and anteriorly in a semicircle ; 
paramere slender, except at base, which is slightly enlarged. Aedeagus 
with moderately long, slightly tapered median posterior process, trun- 
cate and ridged at tip; with two small lateral posterior processes, 
one on either side of median posterior process, lateral arms long, 
basal flanges absent. 


COMMENT. This species and haematopotus are the only two oc- 
curring in New York State with lateral posterior processes on the 
aedeagus. 

- PUPA. Respiratory horn light brown, concolorous or slightly paler 
than rest of pupal pelt except slightly darkened apically, with 7(6-8) 
apical’and 3 lateral (n=4) spiracular openings on pronounced pro- 
tuberences, with transverse convolutions just distad of midlength 
where slightly paler, no spines; horn slender, widest near base, L/W 
ratio 9.6(8.1-11.7). Operculum with long spines abundant over most 
of surface; am setae about one-third as long as maximum width 
of operculum. The d tubercles 1-3 about equidistant, in line, setae 1 
and 2 moderately long, not overlapping; thoracic surface between 
and adjacent to tubercles papillate. Abdomen with fine spines con- 
fined mostly to anterior margins of segments, sparse elsewhere. The 
Imp tubercles rounded or with blunt points, with a subapical seta. 
Last segment with a patch of spines on disc; caudal apicolateral 
processes with a few fine spines, apical half darkened, directed pos- 
teriorly at an angle of 20 to 30 degrees to the longitudinal axis of 
the body. 

LARVA. None seen. 

DISTRIBUTION. A widespread sometimes fairly abundant species 
that has been collected in Calif., Col., Ga., Md., N. Y., Tenn., Tex. 
and Wis., as well as in Mexico and parts of South America. 


New York State Records (first records from State) 


Cattaraugus County, Allegany State Park, stream margin, June 3, 
1963, reared 3 i oS and 5 2 &, coll. WWW. 

Chautauqua County, Ivory, grassy puddle, May 31, 1963, reared 1 
6 and 1 9, coll, WWW. 
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Schuyler County, Mecklenburg, creek margin, June 17, 1963, reared 
1 9, coll WWW. 

Tompkins County, McLean Reserve, Sphaerium Brook, creek mar- 
gin, June 18, 1963, reared 2 i do and 1 Q, coll. Www. 
BIOLOGY. Seasonal distribution. Baueri adults have been collected 
throughout the summer from April into September, but appear to be 
most abundant in May and June (Hoffman, 1925; James, 1943; 
Jones, 1961a; Pickard & Snow, 1955; Snow et al., 1957; Williams, 
1955a). 

Breeding sites. Our rearing records and those of other workers 
(Jones, 1961a and Williams, 1955a) indicate that stream and spring 
margins are a favored breeding habitat. 

Feeding habits. Unknown. The well developed mandibular dentition, 
strong tormae, and sensorial pattern indicate that it is probably orni- 
thophilic. 


Culicoides bermudensis Williams 
Figures 30, 69, 106, 143, 190, 219, 247 


Culicoides bermudensis Williams, 1956a: 298-299, figures 1-3 (2); Beck, 1956: 
134-135, figures la, b (4). 


FEMALE. Eyes widely separated. Proboscis of intermediate length, 
P/H ratio 0.67(0.59-0.71, n=4). Mandible with 7(6-8) weakly 
developed teeth. Flagellomere length ratios 14/9/9/9/9/8/9/9/- 
/12/13/15/18/22, AR=1.12(1.06-1.20) ; sensillar pattern 3, 13-14 
on 3 specimens from Florida and Bermuda and 3, 11-14 on 2 speci- 
mens from New York State. Labial palps slightly swollen distally. 
Third segment of maxillary palp greatly swollen, L/W ratio 2.05 
(1.76-2.36, n=4), sensory pit quite variable with shallow to deep 
pit and moderate to large opening. 

Wing length 0.97 (0.93-1.02, n=4)mm., with faint to distinct pale 
spots as indicated in figure 30, resembling hollensis but with smaller 
pale spot at tip of cell R; and larger pale spot in anal cell; macro- 
trichia sparse, scattered and short. 

Legs lacking pale bands; usually 4 hind tibial spines with the 
first longest. (One of five specimens had 5 tibial spines with the 
second one longest. ) 
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One unusually large spermatheca present, maximum width about 
123 microns (119-136 microns, n=4). The spermatheca of all five 
slide-mounted specimens examined was very lightly pigmented and 
slightly collapsed; one so much so that it could not be measured 
with reasonable accuracy. As is typical for Culicoides with one sper- 
matheca the rudimentary spermatheca and sclerotized ring were 
absent. 


MALE TERMINALIA. We have not seen the male of this species, 
the following description is adapted from Beck (1956). Ninth tergum 
with moderately stout apicolateral processes which would not touch 
if directed medially; median notch broadly V-shaped; ninth sternite 
with deep V-shaped posterior emargination, membrane spiculate. 
Basistyle with ventral root indicated by a slight projection; dorsal 
root short tapering. 


Paramere tapering to a fine bare point, gradually becoming more 
swollen posteriorly, with a subtriangular anteriorly directed accessory 
process at base. Aedeagus with a broad, apically rounded median 
posterior process, lateral arms short, with a short flange at base. 


PUPA. (Two Long Island specimens) Respiratory horn pale except 
darkened slightly apically with 5 apical and 2-3 lateral spiracular 
openings; not narrowed or convoluted near the middle, surface 
smooth with only a few very inconspicuous scattered small spines. 
Operculum with long stout spines moderately abundant and confined 
mainly to the disc, but extending further posteriorly along the lateral 
margins; am setae short, less than one-third as long as maximum 
width of operculum. The d tubercles 1-3 in line, equidistant, setae 
1 and 2 subequal, moderately long; area between d tubercles with a 
few fine papillae. 


Abdomen with fine spines confined mostly to anterior margins of 
segments. The /pm tubercles rounded or weakly ridged. Last segment 
without patch of spines on disc; caudal apicolateral processes with 
small spines present and apical quarter darkened, directed posteriorly 
at about a 45 degree angle to longitudinal axis of body. 


FOURTH INSTAR LARVA. One reared pelt and head capsule 
from Long Island examined. Frontoclypeus 91 microns long; comb 
with 8-9 teeth on each half; total comb width 38 microns. 


DISTRIBUTION. Since the known distribution of bermudensis 
was the Bermudas, coastal Florida, and Texas, its occurrence in New 


York State is somewhat surprising. 
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New York State Records (first records from State) 


Suffolk County, Westhampton Beach, Dune Road, May 3, 1965—2, 
a Berlese funnel sample taken in salt marsh sod beneath Spartina 
alterniflora, reared larva May 3, pupated May 7, 2 emerged May 
10; same sample, reared pupa collected May 7, 2 emerged May 11, 
COlleyELAL |: 


BIOLOGY. Seasonal distribution. Williams (1956b) collected ber- 
mudensis in large numbers in late June in Bermuda. Jones & Wirth 
(1958) in April, May, and August in Texas. Beck (1958) recorded 
peak abundance in August in Florida and noted that it was only 
rarely present earlier in the spring and summer. 

Breeding sites. Bermudensis breeds in saline habitats. Williams 
(1957) collected adults from recovery cages placed over a wide 
variety of plants where the salinity ranged from 1.2 to 15 parts per 
thousand. In Texas, it was reared from specimens collected at the 
margins of salt water pools and from salt water well overflow areas 
(Wirth & Jones, 1958: Jones 1961b). On Long Island, it was taken 
in a salt marsh as noted above. 

Feeding habits. Unknown. The relatively short proboscis and re- 
duced mandibular dentition suggest that it may not be haemato- 
phagus; however, the tormae, which are reduced in most non-blood- 
sucking species are quite well developed. Williams (1961) reported 
that bermudensis is autogenous and parthenogenetic in Bermuda. 


Culicoides bickleyi Wirth & Hubert 
Figures 31, 70, 107, 144, 177, 186, 191. 220) 24S ore 


Culicoides bickleyi Wirth & Hubert, 1962: 188-189, figures fa-g, 13 (2, 2). 


PEMALE, Eyes narrowly to moderately separated. Proboscis short, 
P/T ratio 0.56(0.53-0.62). Mandible with 13(12-14) well developed 
teeth. Flagellomere length ratios 13/8/8/9/9/9/9/9/-/14/14/17/- 
19/27, AR=1.25(1.20-1.35) ; sensillar pattern 3, (5), (Fa: 
13-15. Third segment of maxillary palp short, moderately swollen, 
L/W ratio 2.06(1.87-2.18), sensory pit shallow with moderately large 
opening, 
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Wing length 1.13(0.99-1.22)mm., with well-marked typical pilif- 
erus pattern; macrotrichia moderately abundant. Legs with faint 
pale bands; 4-5 hind tibial spines with the second usually longest. 

Two well-pigmented, very unequal, long, subelliptical sperma- 
thecae, with a maximum width of 49(41-55) and 36(30-39) microns 
respectively, neck absent or very short parallel sided. 

MALE. Closely resembles piliferus. 

PUPA. Agreeing with the description of jamnbacki. The only differ- 
ence noted was in the length of d setae 1 and 2 which appear to be 
‘slightly shorter in bickleyi. 

FOURTH INSTAR LARVA. Frontoclypeus 197(187-211, n=3) 
microns long. Comb with 7(n=2) unequal teeth on each half; total 
comb width 29(n=2) microns; head capsule brownish yellow, 
frontoclypeus slightly darker brown. 

Thorax with distinct dark markings resembling jamnbacki except 
that the lateral markings of the prothorax are longer. 
DISTRIBUTION. Bickleyi is widely distributed in eastern North 
America. It has been recorded from Conn., Fla., Md., Mass., Mich., 
Pree wont ue. 5. C., Va. W. Va, and Wis. (Wirth & Hubert, 
1962). 


New York State Records 


Albany County, E. Berne, Jamnback’s, June 14, 1963, 1 @ in LT; 
same location June 20, 1963, 1 9 in LT; same location, swamp 
margin, May 3, 1963, reared 3 larvae, pupated May 5, 6,8;1 ¢ 
emerged May 10,1 2 emerged May 11, coll. HAJ. 

Hamilton County, Blue Mountain L., Stanton place extreme collec- 
tion dates June 7-July 11, 14 2 9 in LT; Sphagnum Bog, June 12, 
1962, 1 9 in LT; same location June 20, 1961, 1 9 in LT; Calla- 
han’s place, June 30, 1959, 1 2 in LT; Rte. 28N, by pole 309, May 
17, 1960-17, reared larva pupated May 22, 2 emerged May 28; Pole 
X, May 9, 1960-12, reared larva, pupated May 13, 2 emerged May 
19; same location, May 6, 1960—12, reared larvae, pupated May 10, 
12; & emerged May 17, 2 emerged May 18, coll. HAJ. 

Lewis County, Watson, Pine Grove, Jute.22, 196362, oc ands 
© 9 in LT, coll. WWW. 

Suffolk County, Quogue, margin of stream crossing Rte. 27, April 
29, 1957-2, 1 2 in Berlese funnel sample, coll. HAJ; North Sea, Big 
Fresh Pond Outlet, June 12, 1963, 1 @ in LT, coll. R. Means. 
Tompkins County, Ithaca, Ellis Hollow, June 19, 1963, 4 2? 2 in 
LT, coll. C. O. Berg. 
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Washington County, Cambridge, Fish hatchery, July 1-5, 1963, 3 
envi LL coll. HA). 
BIOLOGY. Seasonal distribution. Bickleyi is an early spring species 
with adults most abundant in June in the northeastern states and as 
early as March in the south. It is very probable that the larvae 
overwinter. 

Breeding sites. We have reared bickleyi from soft mud taken two 
inches below the water surface in a small woodland stream, from 
mixtures of decaying hay, grass roots, and humus at two swamp 
sites, and from thick sphagnum on the margins of a swamp. 

Feeding habits. Although this species has a rather short proboscis, 
the mouthparts are well developed. The feeding habits are unknown, 
except for two records of its biting man (Wirth & Hubert, 1962). 


Culicoides biguttatus (Coquillett) 
Figures 32, 71, 108, 145, 178, 192, 221, 249 


Culicoides biguttatus (Coq.) : Thomsen, 1937: 70, figures 90, 94, 126 (pupa) ; 
Foote & Pratt, 1954: 16-17, figures 7, 42, 72, 118 (4, 2). 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.86 
(0.80-0.91). Mandible with 15.3(15-17, n=9) well developed 
teeth. Flagellomere length ratios 14/10/10/11/12/11/11/12/-/17/ 
17/19/20/28, AR=1.11(1.08-1.19) ; sensillar pattern 3, (5), 7, 9, 
(10), 11-15. Third segment of maxillary palp slightly to moderately 
swollen, L/W ratio 2.76(2.53-3.14J, sensory pit shallow with small 
opening. 

Wing length 1.30(1.25-1.38)mm., with only two pale spots, one 
just beyond the second radial cell and one over the r-m cross-vein; 
macrotrichia abundant. Legs with faint pale bands; with 4 hind tibial 
spines, the second one longest. 

Two subequal subelliptical, heavily pigmented spermathecae with 

a maximum width of 43(42-45) and 47 (44-50) microns respectively ; 
neck blunt tapering. 
MALE TERMINALIA. Ninth tergum with stout apicolateral 
processes which would not touch if directed medially; median notch 
broad and deep; ninth sternum with a broad, deep concave posterior 
emargination, membrane spiculate. Basistyle with ventral root long 
slender, slightly longer than the stouter, parallel-sided dorsal root. 
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Paramere tapering rapidly to a relatively blunt bare tip, curved 
outwardly and sometimes slightly posteriorly; paramere gradually 
becoming more swollen toward base where it is narrowly joined to an 
anteriorly directed accessory process. Aedeagus with a_ broad 
strongly tapering median posterior process which is rounded apically 
but often bent ventrally near tip so that it appears truncate; lateral 
arms short, with a short flange at base. 

PUPA. Respiratory horn uniformly brown, darker than rest of pupa, 
with 5.2(4-6) apical and 2.4(2-3) lateral spiracular openings; not 
narrowed or convoluted near the middle, with abundant scale-like 
spines on median two-thirds, widest near base, L/W ratio 5.6(5.1- 
6.4). Operculum with short spines over most of disc, extending 
further back along the lateral margins; am setae moderately long, 
stout, less than one-half as long as maximum width of operculum. 
The d tubercles in line, equidistant, setae 1 and 2 subequal, short; 
thoracic surface between and adjacent to tubercles with fine papillae. 

Abdomen with fine spines along anterior margins of segments and 
sparsely over rest of segments. The /pm tubercles rounded or weakly 
ridged, occasionally weakly bifid. Last segment with a patch of spines 
on disc; caudal apicolateral processes with spines, apical quarter 
darkened, directed posteriorly about parallel to longitudinal axis of 
the body. 

FOURTH INSTAR LARVA. Two head capsules examined. 
Frontoclypeus 187-211 microns long. Comb with 7-9 teeth on each 
half; total comb with 32-33 microns; head capsule yellow. 
DISTRIBUTION. Biguttatus is a common and widely distributed 
species east of the Mississippi River and has been collected irregu- 
larly further west. It has been recorded fromvAla, Br C.,Cole:; 
Conn., Fla., Ga., Ill., Kans., Md., Mass., Mich:, Mont, N. J., No-YS 
OimonOnt. Pa, ik: Uy Tenn, Tex, Va, Vt, and Wis. Records of 
its occurrence in Alaska (Jenkins, 1948; Sailer ef al., 1949) are 
erroneous (Wirth, 195la; Sailer et al., 1956). 

In New York State, it has been collected from Albany, Cattarau- 

gus, Genesee, [ssex, Hamilton, Lewis, Livingston, Nassau, Niagara, 
Orleans, Seneca, Steuben, Suffolk, Tompkins, Ulster, and Washing- 
tor: Counties and probably occurs throughout the State. 
BIOLOGY. Seasonal distribution. Adults of this species have been 
collected from spring to fall but not in large numbers. In New York 
State they have been collected from May 26 through October 5 and 
were most common from early June through August. In the Tennes- 
see Valley area, Snow et al. (1957) collected adults from April 9 to 
October 2 in light traps. Other workers, collecting for shorter periods, 
have reported substantially similar results. 
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Breeding sites. Biguttatus has been reared from larvae or pupae col- 
lected from a wide variety of habitats. These include the margins of 
lakes, pools, and streams as well as moist leat depressions. The sub- 
strate is usually moist sand, mud, or decaying leaves (Murray, 1957; 
Snow et al., 1957; Wirth, 1951b; Williams, 1955b). We have reared 
13 ¢¢ and 12 2 @ from six sites. These include a semipermanent 
woodland pool, a cedar bog, and 4 grassy marsh sites. The substrates 
have included spruce and hemlock with black mud_ beneath, and 
“orass,” “grass” roots, humus, and clayey soil. Biguttatus larvae prob- 
ably inhabit the “generalized” Culicoides breeding environment dis- 
cussed under larval breeding habitats. 

Feeding habits. Biguttatus rarely bites man. There is a single speci- 
men in the NYSM collection labelled biting man, from Allegany 
State Park (June 25, 1957, coll. John Wilcox). Metcalf’s (1932) 
records of this species as the chief pest of man in the Adirondack 
Mountains are erroneous (Jamnback, 1961). Elsewhere biting 
records of Coher et al., 1955; Pickard & Snow, 1955; Williams, 
1955b; Murray, 1957 and Jones (in Snow et al., 1957) indicate that 
it bites man rarely, although Malloch (1915b) collected up to 13 
specimens biting man in a single day. 

Hoffman (1925) stated that it may be “bad” on cows, while 
Pickard & Snow (1955) noted it feeding heavily on horses. Downes 
(1958) stated that they attack horse, cattle, and domestic fowl. 
Osgoode (in Downes, 1958), Jellison & Philip (1933), and Judd 
(1957) reported it from birds’ nests, and Pickard & Snow (1955) 
from chicken houses. 

The limited data available suggests that it is primarily a pest of 
the larger mammals or birds. Earlier records should be considered 
with caution, since biguttatus can easily be mistaken for other species 
with wings having only two pale spots. 


Culicoides chiopterus (Meigan) 
Figures 33, 72, 109, 146, 184, 193, 222, 278 


Culicoides chiopterus (Meigen) : Jamnhack & Wirth, 1963: 187-188, f 
8, 12, 16, 20, 24, 28, 30; 35, 37, 39, 41 (3, 9 pupa, larva). S ee 


FEMALE. Eyes contiguous; without superior transverse suture. 
Proboscis short, P/H ratio 0.64 (0.59-0.74). Mandible with 7.8(6-9) 
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well developed teeth. Flagellomere length ratios 11/6/7/7/7/7/7/8/- 
/12/13/14/15/23, AR=1.17(1.13-1.20) ; sensillar pattern 3, 11-15. 
Third segment of maxillary palp short, moderately swollen, L/W 
ratio 2.14 (1.67-2.57), sensory pit shallow, with small to moderately 
large opening. 

Wing length 0.91 (0.87-0.98)mm.; with distal half of second radial 

cell included in light spot and other light spots faint, as shown in 
figure 33; macrotrichia sparse and largely confined to wing apex; 
vein M;,, usually with fewer than 8 macratrichia and cell M, 
usually without macrotrichia, excluding those bordering the margin. 
Legs without distinct pale bands; with 5 hind tibial spines, the first 
longest. Two subequal, lightly to moderately pigmented, subelliptical 
spermathecae with a maximum width of 35(32-38) and 33(32-35) 
microns respectively; neck short to very short, slightly tapered sub- 
parallel. 
~ COMMENT. This species can be distinguished from obsoletus and 
sanguisuga by its smaller size, smaller proboscis, fewer mandibular 
teeth, and fainter wing markings. 
MALE TERMINALIA. Ninth tergum with short but stout apico- 
lateral processes which would not touch if directed medially ; median 
notch barely indicated by a slight depression; ninth sternum with a 
narrow deep concave posterior emargination, membrane not spiculate. 
Basistyle with ventral root long slender; dorsal root shorter, stout 
basally, tapering, distally slender and parallel sided. 

Paramere gradually tapering to a fine, bare, distal point, curved 
inwardly and slightly posteriorly ; paramere becoming gradually more 
swollen toward base with a stout tapering outwardly directed basal 
flange. Aedeagus with a moderately long, tapering, blunt pointed 
median posterior process and long lateral arms; with a sclerotized 
membrane extending transversely between the arms; lacking a more 
heavily sclerotized transverse basal bar such as occurs in venustus ; 
arms slightly curved outwards at base. 

PUPA. Respiratory horn uniformly medium to dark brown, darker 
than rest of pelt, with 4.6(3-5) apical and 4.2(3-5) lateral spiracular 
_ openings; horn without spines, slightly narrowed medially, widest 
near base, L/W ratio 4.9(4.6-5.0). Operculum with very long hatr- 
like spines confined to lateral margins and disc, as indicated in 
figure 222; am seta length, d setae and tubercles and abdomen as 
described for sanguisuga. 
COMMENT. Can be distinguished from sanguisuga and obsoletus 
by the dark respiratory horn, more spinules on the lateral margin of 
— the operculum 13.6(11-16, n=17), and the relatively longer ad setae, 
the longer of which is longer than the respiratory horn. 
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FOURTH INSTAR LARVA. Dorsal head length 118(115-119, 
n=10) microns. Comb with 8.8(8-9) teeth on each half; total comb 
width 19(18-20) microns; head capsule pale yellow. 

Thoracic pigmentation as in sanguisuga and obsoletus. 

COMMENT. Chiopterus larvae can be distinguished from sangui- 
suga and obsoletus by their shorter heads. 
DISTRIBUTION. Alaska, B. C., Conn., Md., Mich., N. Y., Ont., 
Que., Va., and Wash. This species and obsoletus are the only two 
found in both Eurasia and North America (Jamnback & Wirth, 
1963). The records are spotty. Females probably have often been 
confused with obsoletus. 

Differences in the P/H ratio and number of mandibular teeth 
suggest that “chiopterus” from the northeastern United States may 
not be conspecific with European chiopterus (see Jamnback & Wirth, 
1963). In New York State, chiopterus has been recorded only from 
Hamilton and Essex Counties, but probably has a much wider dis- 
tribution. 

BIOLOGY. Seasonal distribution. In the Adirondack Mountain area 
of New York, adults were reared or collected in light traps between 
May 23 and October 10. 

Breeding sites. In our studies, chiopterus was taken from moist 
straw and moist polluted soil mixed with chicken manure. Kettle & 
Lawson (1952) collected the immature stages regularly from pats of 
cow dung, in Scotland. 

Feeding habits. Chiopterus has not been collected attacking man in 
North America. However, Remm (1956) has stated that it may be 
an important bloodsucking pest of man in Estonia, especially in the 
spring and fall. 


Culicoides crepuscularis Malloch 
Figures 34, 65,73, LIOQMI47, 194 293750527 ieee 


Culicoides crepuscularis Malloch: Thomsen, 1937: 70, figures 91, 127 (pupa) ; 


ar einacee C3 ik 16, 17 (pupa); Foote & Pratt, 1954; 19-20, figures 14, 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.80, 
(0.70-0.89), Mandible with 13.6(13-15) well developed teeth. Flagello- 
mere length ratios 14/9/9/9/9/9/9/10/-/18/19/21/22/29, AR=1.38 
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(1.28-1.44) ; sensilla present on all flagellomeres. Third segment of 
maxillary palps greatly swollen, L/W ratio 2.21(2.00-2.59), with 
large, deep sensory pit. 

Wing length 1.30(1.20-1.37)mm., light brown with many light 
spots that occur mainly in cells rather than on veins (figure 34), 
macrotrichia abundant. Legs indistinctly banded ; 4 hind tibial spines 
with the first longest. 

One large lightly pigmented, long subelliptical spermatheca 66 

(62-72) microns maximum width, neck very short parallel sided or 
_ absent. 
MALE TERMINALIA. Ninth tergum with slender apicolateral 
processes which would not touch if directed medially ; median notch 
broad and distinct; ninth sternum with a broad but shallow concave 
posterior emargination, membrane spiculate. Basistyle with ventral 
root indicated by slight protuberance; dorsal root moderately long, 
tapering. 

Paramere gradually tapering to a fine bare point, curving inwardly 

and then outwardly toward tips so that the two parameres may 
cross; paramere slightly swollen just basad of midlength, base nar- 
rowly joined to anteriorly directed accessory process. Aedeagus with 
a moderately long, tapering, apically rounded median posterior proc- 
ess and long arcuate lateral arms, each with a flange at base. 
COMMENT. Closely resembles hollensis and wisconsinensis, see 
descriptions of these species. 
PUPA. Respiratory horn light brown, concolorous with rest of pupal 
pelt except much darker apically, with 6.8(6-8) apical and 3.2(3-4) 
lateral spiracular openings; narrowed near middle but without trans- 
verse convolutions, with well developed transverse scale-like spines 
on median two-thirds, widest near base, L/W ratio 6.7(6.2-7.2). 
Operculum covered densely with short stout spines; am setae short 
and stout, less than three-tenths as long as maximum width of oper- 
culum. The d tubercles in line, about equidistant, d setae 1 and 2 
moderately long, 1 slightly longer than 2, not overlapping; thoracic 
surface between and adjacent to tubercles rough, covered with 
numerous papillae. 

Abdomen with fine spines confined mostly to anterior margins of 
segments, sparse elsewhere. The /pm tubercles rounded, some weakly 
pointed or bifid. Last segment with a patch of spines on disc ; caudal 
apicolateral processes with spines present, distal third dark brown, 
directed posteriorly at an angle of 30 degrees or less to the longitudi- 
nal axis of the body. 
~ FOURTH INSTAR LARVA. Dorsal head length 172 (150-194) 

microns. Comb with 8(7-9, n=3) unequal teeth on each half; total 
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comb width 26(24-29, n=3) microns; head capsule pale yellow. : 

Dorsum of all thoracic segments lightly and rather uniformly pig- 
mented reddish-brown; meso- and metathorax with more heavily 
pigmented round lateral spots at about midlength of each segment. 
DISTRIBUTION. Crepuscularis is one of the most widely distrib- 
uted of the North American Culicoides. It has been recorded from 
Canada to Mexico and from Maine to California as well as from 
Bermuda. It has been collected in Ala., Bermuda, B. C., Calif., Colo., 
Fla., Ga., Ill., Kans, Me, Md., Mass. Mexico, Mich., Minn., Miss., 
Mont., Neb., N. J. N. Y., N. M., N. C., Okla. Ont, R, l,-oabke 
S. D., Tenn., Tex., Utah, Vt., Va., and Wis. 


New York State Records 


Albany County, Altamont, Quay Rd., mossy bank of stream inlet, 
July 3, 1963—5, reared pupa, Q emerged July 11; E. Berne, Jamn- 
back’s, June 20-August 20, 1963, 2 fd and 8 9 Q in LT; same 
location, August 26, 1962, 3 2 9 in LT; New Salem, grassy stream 
margin, June 29, 1963—1, reared larva, pupated July 2, Q emerged 
Julyo, coll, ELAY. 

Chautauqua County, Sinclairville, muddy brook, May 31, 1963, 1 
3; Ivory, grassy puddle, May 31, 1963, reared 3 fd cd and 8 2 Q, 
coll, WWW. 

Genesee County, Batavia, Foote & Pratt (1954); Bergen Swamp, 
Cedar bog, June 14, 1963, reared 1 & and 2 2 9, coll. WWW. 
Hamilton County, Blue Mountain L., Eagle Nest, August 25-31, 
1959, 1 2 in LT; same location September 22, 1959, 1 @ and 1 9 
in ely eel TAT. 

Jefferson County, Watertown, Rte. 12, stream by Reasoner’s Garage, 
May 20, 1963—1, 2, reared 2 pupae, 2 9 2 emerged May 23, coll. 
HAJ. 

Lewis County, Port Leyden, swamp, grass roots and humus, July 4, 
1959—3, 4 pupae collected from Berlese funnel sample, 1 pupa on 
July 8, @ emerged July 12, 1 pupa on July 9, & emerged July 14, 
Z pupae on July 10,2 oo emerged July 13, coll. M. McFadden. 
St. Lawrence County, Canton, Rte. 68, 4 miles nw of city, cattle 
hoofprints containing water, July 15, 1963—4, reared larva, ‘pupated 
July 24, & emerged July 27; same site July 15, 1963—3, reared pupa, 
emerged July 19; same collection, pupa and associated @ found 
July 17; Massena, Rte. 37, near school, grass and mud, marshy ditch, 
July 16, 1963—8, reared larva, pupated July 19, ¢ emerged July 24, 
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coll. HAJ; Cranberry Lake, swamp, June 25, 1963, reared 3 oo 
and 4 @ @, coll. WWW. 

Seneca County, Montezuma Swamp, lagoon margin, June dt, 1963; 
reared 2 larvae, pupated June 15, June 16,2 3 3 emerged June 23, 
coll; HAT. 

Suffolk County, Speonk, Wilcox Duck Farm, August 14, 1962, 1 
¢. in LT, coll. R. Means; Mastic Beach, July 2-5/53, 1 9 in LT; 
Timber Point, July 16, 1953, 1 ¢ in LT, coll. HAJ. 

Tompkins County, Ithaca, Ellis Hollow, June 19, 1963, 1 ¢ and 1 
? in LT, coll. C. O. Berg; Cornell University cow pasture, cattle 
hoofprints containing water, July 9, 1963—3, reared 3 larvae, pupated 
July 11-14, 1 g& and 1 @ emerged July 15-17, coll. HAJ. 
Wyoming County, Warsaw, Oatka Creek margin, June 11, 1963, 1 
2 coll. WWW. 

BIOLOGY, Seasonal distribution. Crepuscularis adults are present 
from spring to late fall in much of the United States. Beck (1958) 
recorded peak populations in March in Florida while Wirth & Botti- 
mer (1956) noted increased populations both in the spring and fall in 
Texas. Snow et al. (1957) recorded a peak in early June in Tennes- 
see and Lewis (1959) recorded peak numbers in late July and again 
in early September in Connecticut. Collection records from New 
York suggest that crepuscularis produces more than one generation 
per year with adult populations highest in mid to late summer. They 
were much less abundant in the colder Adirondack Mountain region 
than in warmer portions of the State. 

Breeding sites. This species has been found breeding in a wide variety 
of habitats ranging from highly saline sites (Williams, 1956, 1957) 
to fresh water. It has been reared from muddy and sandy pond 
margins, puddles at water tank and septic tank effluents, and from 
seepage ditches (Wirth & Bottimer, 1956; Jones, 1959; Snow et al., 
1957). In New York we have reared it, along with venustus, from 
cattle hoofprints containing water in marshy meadows, and with 
haematopotus from stream margins, and with wisconsinensis from ‘a 
lagoon margin, as well as from a marshy drainage ditch. The sub- 
strate was usually clayey mud with grass roots and some humus. In 
several cases the larvae were collected from samples taken beneath 
the water level. 

Feeding habits. Bennett (1960) and Fallis & Bennett (1960, 1961la) 
have shown that crepuscularis is ornithophilic and have recorded it 
feeding on spruce grouse, grouse, crows, owls, flickers, and purple 
finches. Bennett (1961) used this species along with sphagnumensis 
and stilobezzioides in trypanosome transmission tests using robins, 
ducks, white-throated sparrows, purple finches, grouse, and blue jays 
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as hosts. Fallis and Bennett (1961b) incriminated crepuscularis as an 
intermediate host of a protozoan (Haemoproteus ) parasite of crows 
and purple finches. Robinson (1961) collected a large number of 
engorged crepuscularis females in a trap using a starling as bait and 
reported on the early development of an avian filarial worm in the 
midges following feeding on the infected starling. Earlier studies by 
Williams (1955a) and Snow ef al. (1955) indicated that crepuscu- 
laris was more abundant in the trees rather than at ground level 
suggesting that it was a bird feeder. Other workers have reported it 
attacking poultry (Hoffman, 1925) or have found it engorged in or 
near bird nests (Jellison & Philip, 1933; Snow et al., 1957). Al- 
though Edmunds & Keener (1954) reported that crepuscularis was 
a serious pest of man in Nebraska, elsewhere it bites man rarely 
(Snow et al., 1957) or not at all (Downes, 1958), even though it is 
abundant. It has not been collected annoying or biting man in New 
York State. 


Culicoides denticulatus Wirth & Hubert 
Figures 35,74) 111, 148" 195, 224-25! 


Culicoides denticulatus Wirth & Hubert, 1962: 193-195, figures 10, 18 (@, @). 


FEMALE. Eyes touching to moderately separated; superior trans- 
verse suture present. Proboscis short, P/H ratio 0.65(0.59-0.69). 
Tip of labrum with an unusual and Uistinct fleshy tufted distal pro- 
longation, Labial palps slightly swollen. Mandible with 5.0(4-6) 
poorly developed teeth. Flagellomere length ratios 14/8/9/9/10/10/ 
10/10/-/16/17/19/19/26(n=3) ; AR=1.20(1.11-1.30, n=4) ; sensil- 
lar pattern 3, 11-15. Third segment of maxillary palp moderately 
swollen, L/W ratio 2.37(2.13-2.50), sensory pit shallow with large 
opening. 
Wing length 1.28(1.25-1.35)mm., with pale spots very faintly 
indicated as in figure 35, macrotrichia moderately abundant over 
most of wing. Legs without distinct pale bands; five hind tibial spines 
with the second one longest. 

Two subequal, lightly to heavily pigmented, subelliptical sperma- 
thecae with a maximum width of 53(53-54) and 49(47-51, n=3) 


THE CULICOIDES OF NEW YORK STATE Sys 


microns respectively; one or both with a well developed, moderately 
long parallel-sided (or slightly tapered) neck. 

MALE. Closely resembles piliferus. 

PUPA. Respiratory horn rather uniformly dark brown, darker than 
rest of pupa, with 5.3(5-7, n=3) apical and 2.3(2-3, n=3) lateral 
spiracular openings ; median two-thirds with spines moderately abun- 
dant; horn slightly swollen, widest near base, L/W ratio 4.7 
(4.4-5.0). Operculum largely covered with short papilliform spines ; 
am setae long, slender, about half as long as maximum width of 
operculum. The d tubercles 1-3 about in line, nearly equidistant, 
spines 1 and 2 subequal, moderately long but do not quite overlap ; 
thoracic surface between and adjacent to tubercles strongly papillate. 

Abdomen with spines distributed over most of each segment; lpm 

tubercles with a single point or weakly bifid; last segment with 
spines over most of dorsum; caudal apicolateral processes with scales, 
darkened at tip, directed posteriorly about parallel to the longitudinal 
axis of the body. 
FOURTH INSTAR LARVA. One flattened head capsule was 
available for examination. Frontoclypeus 218 microns long. Details 
of comb not visible on slide. 
COMMENT. Denticulatus, loisac, spinosus and utowana are very 
similar in some stages but can readily be distinguished in others as 
follows: spinosus females have a long proboscis and well developed 
mandibular dentition without a fleshy distal prolongation of the 
labrum while the other three species have a short proboscis, poorly 
developed mandibular dentition, and have a fleshy distal prolonga- 
tion of the labrum-epipharynx. Utowana females have very unequal 
spermathecae which lack a distinct neck while the other three species 
have subequal spermathecae with a moderate to long slightly tapered 
or parallel-sided neck. 

Denticulatus males have the typical piliferus group terminalia while 
those of spinosus and loisae are of the biguttatus group type. The 
latter two are very similar with parameres terminating distally in 
four subequal pointed tips. Differences between the male terminalia 
of spinosus and loisae are considered on p. 78. The male of utowana 
is not known. 

Denticulatus pupae are distinctive in having uniformly dark 
brown, heavily scaled respiratory horns, opercula largely covered 
with short stout papilliform spines, abdominal segments with many 
spines scattered over surface and Ipm tubercles with a single apical 
_ point. The respiratory horns of the other species are lighter with 
a darkened apex and fewer spines. Spinosus has fewer spines on the 
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operculum, fewer spines scattered over the abdominal segments and 
bifid Ipm tubercles. The operculum of wtowana is papillate, and it 
lacks scattered abdominal spines (except near anterior margins), 
and lacks a dorsal patch of spines on the last abdominal segment; 
the Ipm tubercles are rounded. Loisae has opercular spines confined 
almost entirely to the lateral margins with the disc bare, no abdominal 
spines, excepting those near the anterior segment margins, no patch 
of spines on the dorsum of the last abdominal segment, and single 
pointed /pm tubercles. 

DISTRIBUTION. Northeastern United States and eastern Canada. 
Denticulatus has been recorded from Conn., Md., Mass., Mich., 
Minn., N. Y., Ont., Que., and Wis. (Wirth & Hubert, 1962). 


New York State Records 


Cattaraugus County, Allegany State Park, May 28-June 3, 1963, 3 
CeO ins Coll a VV VV 

Hamilton County, Blue Mountain L., Stanton place, May 30, 1960, 
1 @ in LT; June 19, 1961, 1 9 in LT; Blue Mountam LL, Salmon 
River, pool margin, mud and decayed leaves, May 21, 1958—2, reared 
pupae and associated o and @; same collection, reared larva, 
pupated May 20, & emerged June 4; same site but grass, sphagnum 
and leaves, May 21, 1958—4, reared 1 &@ and 1 Q and associated 
pupa; Salmon River island, leaf depression, May 23, 1960—7B, 
reared 9 from Berlese funnel sample; Swamp beyond Salmon River, 
May 14, 1959—5, reared 2 2 2 from Berlese funnel sample; Mud 
Pond Outlet, margin pool edge, soft mud, May 21, 1958—5, reared 
1 & and associated pupa; Blue Mountain L., Pole X, open marsh 
under tree roots, dead sphagnum ard soft mud, May 17, 1960—18, 
reared pupa, 9 emerged May 20, Long Lake, Fishing Creek, sand 
and mud margin, May 28, 1958—1 reared 1 3, coll. HAJ. 

Lewis County, Whetstone Gulf, June 20-23, 1963, 1 2 in LT, coll. 
Www. 

Monroe County, Braddock Bay, near marsh, June 12, 1963, 
14 oo and8 2 9, coll. WWW, - 

Tompkins County, Ithaca, May 27, 1925, 1 9, coll. W. A. Hoffman 
(Cornell coll.). 

BIOLOGY. In common with most species in the piliferus group, this 
is one of the first Culicoides to appear as an adult in the spring. 
Breeding sites. Denticulatus appears to favor wet sites with soft mud 
covered with decaying leaves or other humus. 

Feeding habits. Unknown. Non-haematophagus, 
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Culicoides dickei Jones 
Pictires On 7 oy bi 2140 


~ Culicoides dickci Jones, 1956: 28, 30, figures 1-5 (4, ?). 


FEMALE. Eyes narrowly separated. Proboscis short, P/H ratio 0.56 
(n=1). Mandible with 8(n=1) teeth. Labrum with fleshy distal pro- 
longation, not tufted as in denticulatus. Labial palps slightly swollen. 
Flagellomere length ratios 12/9/8/8/9/9/9/9/-/10/11/11/12/20 
(n=1); AR=0.94(n=1) ; sensillar pattern 3, 8-10. Third segment 
maxillary palp short, moderately swollen, L/W ratio 2.31(n=1), 
sensory pit with large opening and shallow pit. 

Wing length 1.04(n=1)mm., with distinct pale spots as indicated 
in figure 36, macrotrichia moderately abundant, similar in general 
appearance to furensoides wing, but macrotrichia not confined mainly 
to apical half. Legs with distinct pale bands near apex of femur 
and base of tibia, “knees” dark; five hind tibial spines with the 
second longest. 

Two nearly equal pyriform, moderately pigmented spermathecae 

with a maximum width of 24 and 26(n=1) microns, respectively ; 
neck long parallel sided. 
MALE TERMINALIA. We have not seen males of this species. 
The following description is adapted from Jones (1956). Ninth ter- 
gum with stout apicolateral processes which would barely touch if 
directed medially; with slight median notch; ninth sternum emar- 
ginate appearing cleft in some specimens, membrane not spiculate. 
Basistyle with ventral root “boat-hook” shaped; dorsal root moder- 
ately long and stout, nearly parallel sided. 

Paramere with tip bearing a row of spines, curved outwardly, 
ventrally and posteriorly in a loop; paramere becoming gradually 
more swollen posteriorly, base slightly swollen. Aedeagus with a 
moderately long median posterior process, rounded apically, lateral 
arms moderately long, with a short flange at base. 

! PUPA and LARVA. Unknown. 
DISTRIBUTION. N. Y., Wis. 


New York State Records (first records from State] 


“Lewis County, Brantingham Lake edge, June 22, 1963, 9 9; coll. 
“www. 


60 NEW YORK STATE MUSEUM AND SCIENCE SERVICE 


BIOLOGY. Seasonal distribution. The type specimens were collected 
in light traps in Wisconsin between June 13 and July 7. 

Breeding sites. Unknown. 

Feeding habits. Unknown. Non-haematophagus. 


Culicoides downest Wirth & Hubert 
Figures)37, 7/6, 113) 150 


Culicoides downesit Wirth & Hubert, 1962: 186-187, figures 2a-g (2, 2). 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.81 
(0.76-0.87). Mandible with 16.8(16-19) well developed teeth. 
Flagellomere length ratios 15/9/10/9/10/10/10/10/-/23/24/25/28/ 
37, AR=1.54(1.48-1.62) ; sensillar pattern 3, 5, 7, 9, 11-15. Third 
segment of maxillary palp moderately swollen, L/W ratio 2.58 
(2.40-2.74), sensory pit very shallow with large opening. 

Wing length 1.51(1.46-1.55), wing with distinct pale spots in 
typical piliferus group pattern; macrotrichia abundant. Legs with 
faint pale bands; with 4 hind tibial spines, the second one longest. 

Two unequal, moderately pigmented, long subelliptical sperma- 
thecae with a maximum width of 38(35-41) and 44(41-48) microns 
respectively ; neck very short parallel sided or absent. 

COMMENT. This is the largest species in the piliferus group. 
MALE. Closely resembles piliferus. 

PUPA and LARVA. Unknown. 

DISTRIBUTION. Mich., N.Y., Ont. (Wirth & Hubert, 1962). 


New York State Records 


Albany County, E. Berne, Jamnback’s top of chicken house, June 
20,1903, 1 -97in LL, colly HA Te 

Hamilton County, Blue Mountain L. (Wirth & Hubert, 1962) ; 
same location, June 20, 1961, 3 9 2 in LT, coll. HAT, 

Essex County, (Wirth & Hubert, 1962). 


Tompkins County, Ellis Hollow, June 1963, 4 9 Poi Lip scali 
C. O. Berg. 
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BIOLOGY. Seasonal distribution. Adults collected mostly in June, a 
few in July and August. 

Breeding sites. One record, from a Michigan bog (Wirth & Hubert, 
1962). | 

Feeding habits. Bennett (1960) found this species (cited as sp. near 
piliferus) present in tremendous numbers in lakeshore habitats at 
ground level where it fed in greatest numbers on domestic duck. 
It also fed in limited numbers on the following birds exposed in 
cages: grackle, ruffed grouse, white-throated sparrow, blue jay, raven, 
purple finch, great blue heron and Canada Jay. Fallis and Wood 
(1957) have shown that downesi (as sp. near piliferus) is the inter- 
mediate host of the protozoan Haemoproteus nettionis, a parasite of 
ducks. 


Culicoides flukei Jones 
Ieee ol LO. 225.280 


Culicoides fluket Jones, 1956: 30-32, figures 6-10 (4, 2). 


FEMALE. Eyes contiguous or very narrowly separated, superior 
transverse suture present. Proboscis very short, P/H ratio 0.42(0.40- 
0.43, n=3). Mandible with 6.6(6-7) well developed teeth. Labial 
palps slightly swollen. Flagellomere length ratios 13/10/10/10/11/ 
10/11/11/-/14/14/14/19/24 (n=3); AR=1.02(1.02-1.03, n=3) ; 
sensillar pattern 3, 11-15. Third segment of maxillary palp short, 
greatly swollen, globose, L/W ratio 1.53; sensory pit deep, with large 
opening. 

Wing length 0.99(0.81-1.10, n=3)mm., with distinct pale spots as 
indicated in figure 38, resembling the wing pattern of the piiferus 
group, especially with a light spot over the midportion of vein Mo; 
macrotrichia moderately abundant over most of wing. Legs with dis- 
tinct pale bands near apex of femur and base of tibia, “knees” dark ; 
five hind tibial spines with the second usually longest. 

Two nearly equal subelliptical, lightly pigmented spermathecae 
with a maximum width of 32-35(n=2) and 33-35(n=2) microns 
respectively ; neck short tapering. 

COMMENT. This species closely resembles denticulatus differing 
_ mainly in having a more pronounced wing pattern, in the shape of 
the maxillary palp and, less distinctly, in the shape of the sperma- 
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thecae. It also lacks the fleshy tufted prolongation of the labrum 
present in denticulatus. 

MALE TERMINALIA. Ninth tergum with stout apicolateral proc- 
esses each with a small “nipple” at the tip, these would touch if the 
processes were directed medially; median notch broad and ‘deep ; 
ninth sternum with a broad, shallow concave posterior emargination, 
membrane not spiculate. Basistyle with ventral root indicated by a 
slight projection; dorsal root long, parallel sided. 

Paramere gradually tapering to a fine bare point, curving ventrally 
and posteriorly in a semicircle; paramere swollen at midlength, nar- 
rowed posteriorly and joined broadly to anteriorly directed accessory 
process. Aedeagus with short, broad median posterior process with 
a rounded nipple-like apex; lateral arms moderately long, arcuate, 
with a short flange at base. 

PUPA. The pupa belongs in the guttipennis group and we could not 
reliably distinguish it from the pupa of arboricola. The L/W ratio 
of the respiratory horns of the two species overlap, for flukei it is 
5.3(4.5-6.5). The number of spiracular openings on the respiratory 
horn also overlap, fluket has 9.4(8-11) apical and 3.3(2-4) lateral 
openings. 

FOURTH INSTAR LARVA. Only one cast larval skin and one 
larva of reared flukei were available for examination. Frontoclypeus 
164 microns long, comb distinctive with 4 teeth on each side; total 
comb width 11 microns, with sides and top of comb straight rather 
than rounded as in most species. Setae on last abdominal segment un- 
usually long and stout, longer than maximum width of last segment. 
COMMENT. The appearance of the comb and the characteristic long 
setae on the last abdominal segment indicate that flukei belongs in the 
guttipennis group. 


DISTRIBUTION: N. Y., Wis. 8 


New York State Records (first records from State) 


Albany County, E. Berne, Jamnback’s woods, larva collected from 
sugar maple treehole June 13, 1963—5, pupated June ?, & emerged 
June 21. 

Essex County, Newcomb, Hamilton-Essex line beside Rte. 28, larva 
and pupae all collected July 10, 1959—4, from oak treehole, 2 ae 
and 7 oo reared from pupae and one ¢° from larva between July 
10 and 15, 

Tompkins County, Freeville, from pitcher plant, June 29, 1935, 
reared, 1 g and pupal pelt; USNM coll. 
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BIOLOGY. Seasonal distribution. Jones (1956) reared adults be- 
tween May 30 and June 26 in Wisconsin. New York collection rec- 
ords for adults are late June and July as cited above. 

Breeding sites. Limited data indicate that it breeds only in treeholes. 
Feeding habits. Unknown. Flukei has a short proboscis and few 
mandibular teeth and probably is not haematophagus. 


Culicoides furens (Poey) 
ewes 27d Loan? 61/9. 197.5226 92526281 


Culicoides furens Poey: Painter, 1924: 255-257, figures 2, 5, 9 (pupa, larva). 
Culicoides doveit Hall, 1932: 88-89, figure 1 (male) ; Dove, Hall and Hall, 1932: 
pl. IT, III 1-5, (4, 2, pupa, larva, egg). 

Culicoides furens (Poey): Fox, 1942: 418-419, figures 8, 12 (pupa); Wirth, 
1952b: 95-99, figures 11-18 (pupa, larva); Jones 196la: 739-741, figures 49-53 
(pupa) ; Wirth & Blanton, 1956: 159-161, figure la-h (4, @). 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.85 
(0.82-0.89). Mandible with 16.2(15-17) well developed teeth. 
Flagellomere length ratios 11/7/8/8/9/9/9/9/-/15/16/18/18/24/, 
AR=1.21(1.13-1.34) ; sensillar pattern 3, 7-10. Third segment of 
maxillary palp slightly to moderately swollen, L/W ratio 2.83(2.71- 
3.00), sensory pit shallow with small opening. 

Wing length 1.08(0.96-1.20)mm., with distinct pale spots as shown 
in figure 39, 3 pale spots in cell R;: macrotrichia moderately abun- 
dant present mostly on distal half of wing. Legs with distinct pale 
bands near apex of femur and base of tibia, “knees” dark; four 
bind tibial spines with the first longest. 

Two subequal, moderately to well pigmented subelliptical sperma- 
thecae with a maximum width of 38(36-39) and 35(33-38) microns 
respectively, neck long parallel sided. 


MALE TERMINALIA. Ninth tergum strongly tapering posteriorly 
with unusually long slender apicolateral processes which would touch 
if directed medially; median notch deep V-shaped ninth sternum 
with a narrow deep concave posterior emargination, membrane not 
spiculate. Basistyle with ventral root “boat-hook” shaped; dorsal 
root long, slender, parallel sided. 

Paramere gradually tapering distally to a fine tip with a row of 
about six spines, curved dorsally and posteriorly in a loop; paramere 
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with a distinct large outer swollen lobe just distad of midlength ; 
swollen and lobed basally. Aedeagus with median posterior process 
moderately long and broad, truncate and ridged apically, lateral arms 
moderately long, base with or without distinct flange. 

PUPA. Respiratory horn pale, darkened apically with 5.7 (5-6) 
apical and 2.7(2-3, n=3) lateral spiracular openings, lateral openings 
each on a prominent projection; median third with transverse con- 
volutions, spines lacking, widest near base, L/W ratio 6.7(6.2-7.6, 
n=3). Operculum with long spines moderately abundant along mar- 
gins and on disc; am seta long and stout, about four-tenths as long 
as maximum width of operculum. The d tubercles 1-3 not in line, 
setae 1 and 2 closer than 2 and 3, setae 1 and 2 rather short, gener- 
ally not overlapping, thoracic surface between and adjacent to 
tubercles with few papillae, nearly smooth. 

Abdomen with fine spines confined mostly to anterior margins of 

segments; /pm tubercles bifid with unusually long tapering, fine 
points. Last segment lacking patch of spines on disc, caudal apico- 
lateral processes without spines, apical quarter darkened, directed 
laterally at an angle of 30-60 degrees to the longitudinal axis of the 
body. 
FOURTH INSTAR LARVA. Frontoclypeus 159(150-170, n=4) 
microns long. Comb with 7(n=1) subequal teeth on each half; total 
comb width 18(n=1) microns; head capsule pale yellow, strongly 
tapering anteriorly. 

Thoracic segments with a brownish diffuse mottling over dorsum. 
Conspicuous on “neck”? and prothorax, fainter on mesothorax and 
often very faint on metathorax. 

COMMENT. Furens, haematopotus and variipennis are the only 
three species in New York State in which the head capsule is strongly 
tapered anteriorly. 

DISTRIBUTION, Furens breeds in the salt marshes along the 
eastern coast northward to Massachusetts and southward to Brazil. 
On the Pacific coast it is found from Mexico to Equador (Wirth & 
Bianton, 1956, 1959). It reaches its greatest abundance on the islands 
and mainland bordering the Caribbean Sea. Forattini (1957) has 
summarized the Caribbean, Central, and South American distribution 
of furens, In North America, north of Mexico, it has been collected 
in’ Fla., Ga., La., Md., Mass., Miss.. N. Je Nev Y¥eeNeC.eReie 
oe Cop airitln ers 

In New York State, furens has been collected from many localities 
in Suffolk and Nassau Counties and probably occurs on Staten Island 
and in coastal Westchester County. 
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BIOLOGY. Seasonal distribution. In New York State, furens adults 
have been collected between June 28 and August 17, with the largest 
numbers present during July. 


In Panama, Carpenter (1951) reported a gradual buildup in popu- 
lations of adult fwrens during the rainy season until a peak was 
reached in November and December. The population then decreased 
rapidly with the onset of the dry season, presumably due to the 
limited areas suitable for breeding. The period of annoyance extended 
from September to January. In Puerto Rico, Fox and Garcia-Moll 
(1961) reported peak light trap collections from February to June 
with no consistent correlation with wet or dry periods. They noted, 
however, that the months of lower tides are the months of greatest 
abundance of furens. This species is apparently progressively less 
abundant and annoying further north [Hall, 1932, Snow et al., 1959 
{South Carolina), Jamnback et al.; 1958 (New York), Wall & 
Doane, 1960 (Massachusetts) ]. Unlike Panama and Puerto Rico, 
where furens breeds continuously, there appears to be only one gen- 
eration per year in the northeastern states. Wall & Doane (1960) 
point out that furens is often collected in considerably larger num- 
bers than hollensis (as canithorax), in Massachusetts, but that the 
positions are reversed in biting collections. This suggests that hol- 
lensis is less attracted to light, or more attracted to man, than furens. 


Breeding sites. In Florida, the largest numbers of furens larvae have 
been found along drainage ditches, between the high and low tide 
levels, where the soil is usually covered with a layer of sediment that 
remains soft and wet (Bidlingmayer, 1957). Carpenter (1952), 
Woke (1954) and Blanton et al. (1955) reported finding larvae in 
low areas constantly saturated with shallow water or subjected to 
frequent tidal flooding. The latter two reported finding larvae only 
rarely in shaded areas, while Goulding et al. (1953) and Bidling- 
mayer (1957) found larvae to be more abundant in shady sections. 
Wall and Doane (1960) found mixtures of furens and hollensis to 
be most abundant along the edges of bays and drainage ditches where 
Spartina alterniflora is the predominant plant cover, but found them 
to be present throughout the tidal marsh, where the surface remained 
wet and not compacted. 


Feeding habits. There are abundant records indicating that furens 
is a blood-sucking pest of man, especially in the Caribbean area. 
Buckley (1933, 1934) has shown that it is a vector of the Nematode 
Mansonella ozzardi, a parasite of man, in South America. Their 
feeding preferences on other animals are little known, The possible 
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occurrence of the rather similar species barbosai, which has been 
recorded from southern Florida, Panama, Bahamas and Ecuador, 
should be watched for. Comparative descriptions of the two species 
are given by Wirth & Blanton (1956). The females can readily be 
distinguished by differences in the wing pattern. Furens has 3 pale 
spots in cell R; and a round and complete pale spot in cell M;., not 
touching the margin of the wing. In barbosai there are two pale 
spots in cell R;, and the pale spot in cell M,., forms an incomplete 
semicircle with the widest portion at the hind margin of the wing. 


Culicoides furensoides Williams 
Figures 40, 79, 116, 153, 187 


Culicoides furensoides Williams, 1955c: 271-274, figures 7-12 (6, 2). 


FEMALE. Eyes narrowly to moderately separated. Proboscis short, 
P/H_ ratio 0.54(n=1). Mandible with 8(n=1) moderately well 
developed teeth. Labial palps slightly swollen. Flagellomere length 
ratios 13/8/7/7/9/9/9/9/-/\O/10/11/11/17  (n=1); AR=0.80 
(n=1); sensillar pattern 3, 8-10. Third segment of maxillary palp 
very short moderately swollen, L/W ratio 2.25(n=1), sensory pit 
shallow with large opening. 

Wing length 0.96(n=1)mm., with distinct pale spots as indicated 
in figure 40, with only two pale spots in cell R;; macrotrichia only 
moderately abundant, confined mainly to apical half (except anal 
cell). Legs with distinct pale bands near distal end of femur and base 
of tibia, “knees” dark; five hind tibial spines, with the second longest. 

Two nearly equal pyriform, moderately pigmented spermathecae 
with a maximum width of 27 and 29(n=1) microns respectively, 
neck long parallel sided. 

MALE TERMINALIA. Two specimens seen. Closely resembling 
furens except the swollen lobe of the paramere just distad of the mid- 
length is smaller, the median posterior process of the aedeagus shorter 
and narrower, and the lateral arms more heavily sclerotized with a 
distinct, short, basal flange (cf. figures 7 and 8). 

PUPA and LARVA. Unknown. 


DISTRIBUTION Mich. Ne Y, 
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Monroe County, Braddock Bay, near marsh, June 12, 1963, 1 3. 
coll. WWW. 

BIOLOGY. Seasonal distribution. The type specimens were collected 
from a recovery cage on July 22, 1954. A later collection by Williams 
in the NYSM collection consisting of a & anda @ is dated July 
2-9, 1959, 
Breeding sites. Williams’ specimens were recovered over a sphagnum 
mat at the edge of a pond. 

Feeding habits. Unknown. The proboscis is short and the mandibular 
dentition reduced. 


Culicoides guttipennis (Coquillett ) 
Figures 41, 80, 117, 154, 198, 227, 270, 272, 282 


ab guttipennis Coquillett: Pratt, 1907: 23-26, figures 3, 4 (@, pupa, 
larva). 

Culicoides guttipennis (Coquillett) : Fox, 1942: 415, figures 3, 8 (pupa) ; Foote 
& Pratt, 1954: 22-23, figures 29, 55, 80, 108 (4,2); Jones & Wirth, 1958: 
84-86 (92). 


FEMALE. Eyes narrowly separated. Proboscis long, P/H_ ratio 
0.99(0.95-1.07). Mandible with 20.8(19-22, n=6) well developed 
teeth. Flagellomere length ratios 14/11/13/13/13/13/14/14/-/27/ 
26/30/31/36, AR=1.47(1.36-1.68), sensillar pattern 3, 5, 7, 9, 11/ 
15. Third segment of maxillary palp slightly swollen, L/W ratio 3.10 
(2.67-3.25), sensory pit deep with large opening. 

Wing length 1.40(1.17-1.47)mm., with distinct pale spots as indi- 
cated in figure 41, resembling arboricola but differs in having vein 
Cu, entirely in a dark area; macrotrichia abundant. Legs with dis- 
tinct pale bands near apex of femur and base of tibia, “knees” dark ; 
five hind tibial spines with second usually longest (or 1 and 2 sub- 
equal and longest). 

Two subequal slightly asymmetrical heavily pigmented subelliptical 
spermathecae with a maximum width of 46(44-48) and 51(50-53) 
microns respectively ; neck short blunt and tapering. 

MALE TERMINALIA. Ninth tergum with unusually stout apico- 
lateral processes which would not touch if directly medially ; median 
notch very shallow, often visible only as a slight depression ; ninth 
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sternum with a broad deep concave posterior emargination, mem- 
brane spiculate. Basistyle with ventral and dorsal roots strongly 
tapered, dorsal root longer. 

Paramere little tapered near tip, coming to a rather blunt, bare 

point, angled outwardly near distal end, then curving in a semicircle 
so that the tip is directed inwardly ; paramere gradually more swollen 
posteriorly, base swollen and rounded. Aedeagus with a long median 
posterior process nearly parallel sided but slightly swollen at mid- 
length, superficially terminating in a truncate ridged apex, on close 
examination a lightly sclerotized rounded “cap” distad to the trunca- 
tion can be seen; lateral arms short, slightly curved out near base. 
COMMENT. In addition to the distinctive characters noted above 
this is the only species in which the dististyle is strongly bent at 
midlength and in which the inner ventral margin of the basistyle is 
strongly curved near the base. 
PUPA. Respiratory horn uniformly light brown, darker than rest of 
pupa, with 13.2(11-15) apical and 2.2(2-3) lateral spiracular open- 
ings; short and stout, widest toward the tip at about the level of the 
basalmost apical spiracular opening, L/W ratio 4.5(3.6-5.3), no trans- 
verse wrinkling, surface covered with small spines. Operculum almost 
entirely covered with short stout spines; am setae long and slender, 
more than half as long as maximum width of operculum. The d tu- 
bercles 1-3 in line, 1 and 2 closer than 2 and 3, setae 1 and 2 very 
short; thoracic surface between and adjacent to tubercles covered 
with fine papillae. 

Abdomen covered with modified flattened, confluent spines giving 

it a scale-like appearance, often with blunt points, or points indicated 
only by an angle. The /pm tubercles each bifid, setae unusually long ; 
last segment with dorsum covered with fine spines ; caudal apicolateral 
processes with numerous fine spines, tip not darkened apically, di- 
rected posteriorly at an angle of less than 30 degrees from longi- 
tudinal axis of body. 
FOURTH INSTAR LARVA. Head pale yellow, elongate, length 
238( 229-248) microns; comb with 6(5-7, n=8) teeth on each side: 
total comb width 29(26-33) microns; sides and top of comb straight 
rather than rounded as in most other species; head capsule pale 
yellow. 

Prothorax with pigmented areas covering most of the anterior half 
of the dorsum, extending somewhat further back on each side ; meso- 
and metathorax pigmented on both sides but not on dorsum as indi- 
cated in figure 282. The thoracic markings are often rather faint. 
Setae on last segment unusually long and stout, longer than maximum 
width of last segment. 
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DISTRIBUTION. Guttipennis is a common treehole breeding spe- 
cies east of the Mississippi and has been collected as far north as 
New York and Vermont and south to Florida, but has been collected 
less frequently west of the Mississippi River, and seems to be less 
abundant in the south than in the north. The extensive collecting 
of Beck (1958) in Florida produced no specimens although Foote & 
Pratt (1954) record it from that State. Similarly, Wirth & Bottimer 
(1956) and Jones & Wirth (1958) did not collect it in Texas although 
it has been recorded from there. It is the most common treehole 
preeder in New York State. 

North American distribution: Ala., Ariz., Conn., Fla., Ga., Ill. 
La., Md., Mass., Mich., Miss., N. Y., Ohio, Okla., Tenn., Tex., Va., 
Vt., and Wis. Although it has not been recorded from southeastern 
Canada, it almost certainly occurs there, since it has been collected 
in New York near the St. Lawrence River, just across the border 
from Canada. 


New York State Records 


In New York State it has been collected in Albany, Cattaraugus, 
Essex, Hamilton, St. Lawrence, Suffolk, Tompkins, and Washington 
Counties, and probably occurs throughout the State. 


BIOLOGY. Seasonal distribution. Adults of guttipennis have been 
collected from early spring (April) until early fall (October) in 
the southeastern U. S. (Pickard & Snow, 1955; Snow 1955; Snow 
et al., 1957; Williams, 1955a). In Virginia, Murray (1957) collected 
large numbers in light traps from late June to mid-July with smaller 
numbers present until the end of the collecting period in early Sep- 
tember. Pratt (1907) kept larvae alive over the winter in the labora- 
tory and found they emerged in the spring. Foote & Pratt (1954) 
collected active larvae in January in Georgia. In New York State, 
adults have been reared between April 16 and August 9, and are 
probably present from spring to fall. 

Breeding sites. All records indicate that this species along with arbori- 
cola, flukei, and villosipennis, breeds exclusively in moist or wet tree- 
hole cavities. 

Feeding habits. Although guttipennis has several times been reported 
feeding on ‘man, and on horses and cattle (Pratt, 1907; Malloch, 
1915; Snow et al., 1957; Murray, 1957), its biting preferences are 
not well known. The fact that we have never been bitten by this 
species while spending long periods in areas where the adults are 
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abundant, its preference for the forest canopy rather than ground 
level (Snow, 1955), and the presence of sensilla on all flagellomeres 
suggest that it may be primarily ornithophilic. 


Culicoides haematopotus Malloch 
Figures 42, 81, 118, 155, 199, 228, 253, 283 


Culicoides haematopotus Malloch: Thomsen, 1937: 70, figures 92, 125 ( pupa) ; 
Foote & Pratt, 1954: 23-24, figures 26, 53, 70, 103 (4, 2); Jones, 196la: 739, 
figures 45-48 (pupa). 


FEMALE. Eyes narrowly to moderately separated. Proboscis of 
intermediate length 0.70(0.67-0.73). Mandible with 9.8(8-11) well 
developed teeth. Flagellomere length ratios 12/6/6/6/7/7/7/8/- 
/18/19/20/22/27, AR=1.73(1.66-1.78), sensillar pattern 3, 5-15. 
Third segment of maxillary palp greatly swollen, L/W ratio 2.18 
(2.00-2.38), sensory pit moderately shallow with large opening. 

Wing length 1.08(0.96-1.16)mm., with numerous light spots as 
shown in figure 42, pale spot over r-m cross-vein not extending 
basad of vein; macrotrichia moderately abundant. Legs with distinct 
pale bands near apex of femur and base of tibia, “knees’”’ dark; four 
hind tibial spines with the first longest. 

Two subequal, subelliptical, often asymmetrical, lightly pigmented 
spermathecae with a maximum width of 38(38-39) and 34(33-36) 
microns respectively ; necks long and parallel sided; sclerotized ring 
of genital duct unusually heavily sclerotized and tapering. 


COMMENT. See baueri. 


MALE TERMINALIA. Ninth tergum strongly tapered posteriorly 
with slender apicolateral processes which would not touch if directed 
medially ; median notch very shallow, often inapparent ; ninth sternum 
with a narrow, shallow concave posterior emargination, membrane 
not spiculate. Basistyle with slender “‘boat-hook” shaped ventral root; 
dorsal root moderately long parallel sided. 

Paramere terminating apically in a rather broad tip with a row of 
about six well developed spines, spine-bearing portion curved out- 
wardly and posteriorly; paramere with a swollen lobe on outer sur- 
face just distad of midlength; base only slightly swollen, without 
ange. Aedeagus with long, slender, parallel sided median posterior 
process, truncate and ridged at tip; with two small lateral posterior 
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processes on lateral arms, one on either side of median posterior 
process ; lateral arms short, basal flanges weakly indicated or absent. 


COMMENT. This species and baveri are the only New York State 
species with lateral posterior processes on the aedeagus. Baueri males 
can be distinguished from haematopotus by the lack of a swollen 
lobe near midlength on the paramere, by the longer lateral arms of 
the aedeagus (see Foote & Pratt, 1954), and by differences in the 
wing pattern (see haematopotus females). 

PUPA. Respiratory horn light brown concolorous with rest of pelt 
on basal half, third quarter pale, last quarter dark brown, with 4.6 
(4-6) apical and 3 lateral spiracular openings, the lateral ones on 
pronounced protuberances, pale portions of horn just distad of mid- 
length with pronounced transverse convolutions, no spines except 
for a few on the distal quarter; widest near base, L/W ratio 6.2 
(5.6-7.9). Operculum with moderately long spines along lateral mar- 
gins and on disc, bare posteriorly; the lateral margin of the opercu- 
lum of haematopotus has an unusual and distinctive outward bulge 
at about the midlength; am setae less than three-tenths as long as 
maximum width of operculum. The d tubercles 1-3 not in line or 
equidistant, with tubercles 1 and 2 almost touching, setae 1 and 2 
short, but overlapping or nearly overlapping; thoracic surface be- 
tween and adjacent to tubercles with fine papillae moderately abun- 
dant, Abdomen with fine spines confined mostly to anterior margins 
of segments, sparse elsewhere. The [pin tubercles rounded or with 
blunt points, with a subapical seta. Last segment with a patch of 
spines on disc; caudal apicolateral processes with fine spines, apical 
quarter darkened, directed posteriorly at an angle of 20 to 30 degrees 
to the longitudinal axis of the body. 

COMMENT. The appearance of the respiratory horn of haematopo- 
tus, baueri, furens, and stellifer suggests their close relationship. All 
have a pronounced transverse wrinkling at about midlength, and lat- 
eral spiracular openings located on pronounced dorsally directed 
protuberances. 

FOURTH INSTAR LARVA. Frontoclypeus 122(119-126) microns 
long. Comb with 7(n=2) unequal teeth on each half; total comb 
width 16.9(15-18) microns; head capsule pale yellow, strongly 
tapered anteriorly. 

Thoracic segments with a reddish-purple mottled pigmentation ex- 
tensive on the dorsum of the pro- and mesothorax and faintly sug- 
gested on the metathorax as indicated in figure 283. 

(Note. The swollen appearance of the thorax and the eye spots far 
back on the head capsule shown in this figure are typical for early 
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prepupal larvae of the genus rather than a useful specific character 
for haematopotus. ) 

COMMENT. The pattern of pigmentation on the thorax of haema- 
topotus larvae is unique among the species we have studied. 


DISTRIBUTION. Haematopotus is a widespread species that has 
been recorded from most of the states in the southern two-thirds of 
the United States and, east of the Mississippi River, and as far 
north as Maine and Michigan. It has been recorded from Ala., Calif., 
Colo., D. C., Fla., Ga., IL, Kan. La. Me, Md, Mexico, Mich, 
Neb., Nev., N. Y., N. M., Ohio, Ont., Pa., Tenn., Tex., Utah, Va., 
and Wis. 

Light trap collections data suggests that the species becomes pro- 
gressively less abundant from south to north (Wirth & Bottimer, 
1956, Tex.; Khalaf, 1952, Okla. ; Williams, 1955a, Ga., 1955b, Mich. ; 
James, 1943, Colo.; Murray, 1957 Va.; Snow et al., 1957, Tenn., and 
Ala.; Coher et al., 1955, Me.; and Downes, 1958, southeastern 
Canada). 


In New York State, haematopotus has been collected from Catta- 
raugus, Chautauqua, Genesee, Hamilton, Lewis, Livingston, Monroe, 
St. Lawrence, Suffolk, and Tompkins Counties, and probably occurs 
throughout most of the State. Although widespread it was not col- 
lected in large numbers. 


BIOLOGY. Seasonal distribution. Haematopotus adults have been 
collected in approximately equal numbers from spring until fall in 
other areas (James, 1943; Wirth & Bottimer, 1956; Snow et al., 
1957). In New York State, adults were present mostly in late May 
and June. Bennett (1960) collected this species in relatively small 
numbers mostly in June to July at Algonquin Park, Ontario. 
Breeding sites. Larvae and pupae have been collected mostly along 
the margins of streams, ponds, or pools with a substrate of moist or 
wet sand, mud, or decaying leaf mold (Wirth, 1951b; Williams, 
1955a; Wirth & Bottimer, 1956; Murray, 1957; Snow et al., 1957). 
Jones (1959) has collected it breeding in small numbers in septic 
tank effluents. Of our reared specimens, 29 ¢ ¢ and 41 @ 2 were 
reared from immatures taken from 15 sites along stream margins ; 
3 ooh and 4 9 Q from a muddy sand bar in a stream: 3 od and6 
? @ from a river-side pool; 1 & from a pond margin; and 5 ¢o 
and 2 Q 9 from a swamp. 

Feeding habits. Although we have not collected this species biting 
man in New York State, a number of workers elsewhere have, but 
apparently never in numbers (Malloch, 1915; Edmunds & Keener, 
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1954; Snow, 1955; Downes, 1958). Fallis & Bennett (1960, 1961a) 
found haematopotus feeding on crows and spruce grouse in small 
numbers. Snow (1955) noted that it was more common in _ the 
forest canopy than at ground level. The large number of sensilla on 
the antenna provide confirmation of observation that it is primarily 
ornithophilic. 


Culicoides hollensis (Melander & Brues) 
Figures 43, 82, 119, 156, 200, 229, 254, 269, 274, 284 


Culicoides canithorax Hoffman: Foote & Pratt, 1954: 17-18, figures 13, 35, 66, 
i. ss 99 (4, 2); Jamnback et al., 1958: 69-70, figures 3, 5, 7, 9, 11 (pupa, 
arva). 

. Culicoides hollensis (Melander & Brues): Wirth, 1963: 68. 


FEMALE. Eyes widely separated. Proboscis long, P/H ratio 0.95 
(0.88-1.00). Mandible with 12.5(11-13) well developed teeth. Fla- 
gcllomere length ratios 13/9/9/9/9/9/9/9/-/14/15/17/18/24, AR= 
1.11(1.00-1.19) ; sensillar pattern 3, (11), 13-15. Third segment of 
maxillary palp slightly swollen, L/W ratio 3.14(2.86-3.50), with 
small, shallow sensory pit. 

Wing length 1.13(1.07-1.19)mm., with light spots as shown in 
figure 43, much less distinct than indicated by Foote & Pratt (1954); 
macrotrichia sparse to moderately abundant but unusually short. 
Legs without distinct pale bands ; hind tibial spines 4 with first or 
second longest. 

One well pigmented elliptical spermatheca 76(68-87) microns 

maximum width, neck short parallel sided. 
MALE TERMINALIA. Closely resembling crepuscularis (also see 
wisconsinensis.) The most reliable differences are: the degree of 
swelling of the dististyle, in hollensis the basal half or more is 
swollen, in crepuscularis less than half is swollen (ef. figures 5 and 
11); the dorsal root of hollensis is more robust and tapers more 
gradually to a blunter point than that of crepuscularis ; the distal end 
of the median posterior process of the aedeagus is usually truncate 
in hollensis and rounded in crepuscularis. 

The wings of crepuscularis males are distinctly marked in a pattern 
resembling that of the female, while those of hollensis are very faintly 
marked or the markings are inapparent. 

PUPA. Respiratory horn light brown, concolorous with rest of pupa 
except darkened apically with 13.4(12-16) apical and 5(4-6) lateral 
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spiracular openings, the lateral ones on pronounced protuberances ; no 
transverse convolutions or spines; wildest near base, L/W ratio Beak 
(4.7-5.9). Operculum with moderately long stout spines along both 
lateral margins and on disc, bare posteriorly ; am setae long and slen- 
der, almost four-tenths as long as maximum width of operculum, d 
tubercles 1-3 not quite in line, 1 and 2 closer than 2 and 3, often 
very close together, setae 1 and 2 very long subequal, overlapping ; 
thoracic surface between and adjacent to tubercles nearly smooth. 

Abdomen with fine spines confined mostly to anterior margins of 
segments, sparse elsewhere. The /pm tubercles rounded or blunt 
pointed with an apical or nearly apical seta. Last segment without a 
patch of spines on disc; caudal apicolateral processes without small 
scales, tips not darkened, directed laterally at about a right angle to 
the longitudinal axis of the body. 

COMMENT. In addition to the distinguishing characters given 
above, hollensis is the only species outside of the obsoletus group and 
venustus whose pupae have two long and subequal ad setae. 
FOURTH INSTAR LARVA. Frontoclypeus 209( 204-228) microns 
long. Comb with 11.8(11-12) unequal teeth on each half ; total comb 
width 33.3(32-35) microns; head capsule pale yellow. 

Dorsally and laterally prothorax lightly and rather uniformly pig- 
mented a reddish-brown ; mesothorax similar to prothorax but has, in 
addition, a distinct dorsolateral circular spot at midlength on each 
side. Metathorax with lighter general pigmentation less distinct or 
absent posteriorly; dorsolateral spots more elongate than those of 
mesothorax. 

COMMENT. Hollensis larvae resemble those of crepuscularis and 
wisconsinensis but can be distinguished by the longer head capsule, 
larger comb with more teeth, and less extensive thoracic pigmenta- 
tion. n 

DISTRIBUTION. Hollensis breeds only in salt marshes along the 
east and Gulf coasts. It has been recorded from Del., Fla., Ga., La., 
Me., Md., Mass., Mexico, Miss., N. J., N. Y., R. I., and S.C. 

In New York State it has been collected from numerous localities 
in Nassau and Suffolk Counties. 

BIOLOGY. Seasonal distribution. Adults have been collected while 
biting man from May 29 through August 29 (collections were not 
made after the latter date) on Long Island. Reared adults have 
emerged as early as April 28 in this area. Adults were most abundant 
in the early and late summer with relatively few present in the 
interim period from late June through early August (Jamnback et al., 
1958). These findings agree with earlier observations by Dove, Hall, 
and Hull (1932). Beck (1952, 1958) recorded peak abundance in 
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the spring (March-May) in Florida but noted they were present 
year round, Lewis (1959) reported a peak abundance period in late 
July in Connecticut. 

Breeding sites. On Long Island, larvae and pupae were collected 
from portions of salt marshes with Spartina alterniflora, Sp. patens, 
Distichlis spicata, Scirpus spp., or Salicornia spp. as the dominant 
plant cover. Larvae were particularly abundant in wet marsh that 
was covered by almost every high tide, where Sp. alterniflora grew 
to a height of two feet or more and where the sod had a thin covering 
of soft mud which served as the larval substrate (Jamnback et al., 
1958). On Cape Cod in Massachusetts, Wall & Doane (1960) found 
numerous larvae along the margins of the bays and drainage ditches 
where long S*/. alterniflora was the dominant plant cover. 

Feeding habits. This species, together with melleuws, is the most im- 
portant Culicoides attacking man in coastal New York State. Coher 
et al, (1955), Shaw (1959), and Wall & Doane (1960) pointed out 
its importance in various parts of New England. In the northeastern 
coastal region of the United States it is more important than furens 
as a pest of man although farther south furens is the chief coastal 
pest species. The hosts of hollensis other than man are not known. 


Culicoides jamnbacki Wirth & Hubert 
erinese44..55,0120,.157; 201,6230,.255, 285 


Culicoides jamnbacki Wirth & Hubert, 1962: 192, figures 8a-g, 16 (8, 2). 


FEMALE. Eyes narrowly to moderately separated. Proboscis 
short, P/H ratio 0.63(0.62-0.67). Mandible with 12.2(10-14, i=) 
well developed teeth. Flagellomere length ratios 12/8/8/8/9/8/8/8/- 
/14/15/15/16/25, AR=1.16(0.97-1.24) ; sensillar pattern 3, (Ones 
9, (11), 13-15. Third segment of maxillary palp moderately swollen, 
L/W ratio 2.50 (2.25-2.79), sensory pit shallow with small to mod- 
erate opening. 

Wing length 1.16(1.10-1.25)mm., with faint pale spots, one just 
beyond second radial cell and one over r-m cross-vein often very 
faint or absent, elsewhere macrotrichia sparse to moderate. Legs with 
only faint pale banding ; 4 hind tibial spines with the second longest. 
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Two very unequal subelliptical lightly pigmented spermathecae with 

a maximum width of 56(54-60) and 40(38-44) microns respec- 
tively ; neck absent or, if present, very short parallel sided. 
COMMENT. Uncleared specimens of jamnbacki superficially re- 
semble biguttatus. A useful sorting character is that antennomeres 
4-10 of jamnbacki are only slightly longer than broad (about 1.3 
times), while those of biguttatus are about two times as long as broad. 
MALE. Closely resembles piliferus. 
PUPA. Respiratory horn uniformly brown, darker than rest of pelt 
with 5 apical and 3 lateral spiracular openings; median two-thirds 
with a few well developed spines, lacking transverse convolutions, 
horn widest near base, L/W ratio 5.8(4.7-6.9). Operculum with dis- 
tinct spines along lateral margins, disc with papilliform spines; am 
setae long and slender, almost 0.4 as long as maximum width of 
operculum. The d tubercles 1-3 in line, 1 and 2 closer than 2 and 3, 
setae 1 and 2 moderately long, overlapping or almost overlapping ; 
thoracic surface between and adjacent to tubercles nearly smooth. 

Abdomen with fine spines confined mostly to anterior margins of 

segments, but with others moderately abundant scattered over seg- 
ments. The /pm tubercles usually bifid, often with one of the points 
weaker than the other, last segment with a patch of spines on disc; 
caudal apicolateral processes with small spines present and apical 
quarter darkened, directed posteriorly at an angle of 30 degrees or 
less to the longitudinal axis of the body. 
FOURTH INSTAR LARVA. Frontoclypeus 212(201-228, n=6) 
microns long. Comb with 7.5(7-8, n=6) unequal teeth on each half ; 
total comb width 31(29-33) microns; head capsule yellow, frontocly- 
peus slightly darkened. 

Thorax with distinct dark marking§. Dorsum of prothorax with a 
transverse bar near anterior margin; mesothorax with transverse bar 
and oval lateral markings; metathorax with longer and wider lateral 
makings, as shown in figure 285. 

DISTRIBUTION. Jamnbacki was described in 1962 by Wirth & 
Hubert who recorded it from Mich., Ont., and N. Y 


New York State Records 
Albany County, E. Berne, June 20, 1963, LT in woods, 1 5 coll, 
HAJ. | 


Cattaraugus County, Allegany State Park, May 28-June 3, 1963,°3 
2 ¢ in LT, coll. WWW. 
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Essex County (Wirth & Hubert, 1962), 

Lewis County, Watson, Pine grove, June 22, 1963, 2 ? ? in LT, 
coll. WWW. 

Hamilton County (Wirth & Hubert, 1962). 

Suffolk County, North Sea, Big Fresh Pond Outlet, muddy stream 
margin, June 5, 1963, reared 1 @, coll. HAJ. 

Tompkins County, Ellis Hollow, June 1963, 9 99 in LT, coll. 
(OF Bere. 

BIOLOGY. Seasonal distribution. This is an early spring species, 
with adults present in May and June. In Michigan, small numbers of 
adults were collected in June and July and in Ontario in late June 
(Wirth & Hubert, 1962). 

Breeding sites. Larvae and pupae of jamnbacki have been collected 
primarily from woodland sites including seeps, stream margins, 
temporary pools, swamps and marshes. The substrate was soft mud, 
either bare or covered by a sparse growth of sphagnum, or grass, or 
decaying leaves. In general this species is found in very wet sites, 
often beneath the water. 

Feeding habits. Unknown. Although the mouthparts are short, the 
mandibular teeth and tormae are well developed. 


Culicoides loisae, new species 


Hwerunes 49,154, 121, 158, 180; 202, 231, 256 


FEMALE. Eyes very narrowly separated or contiguous, with supe- 
rior transverse suture present. Proboscis short, P/H ratio 0.50(0.42- 
0.63). Tip of labrum with unusual and distinct fleshy tufted distal 
prolongation. Labial palps slightly swollen. Mandibular teeth absent. 
Flagellomere length ratios 12/8/8/8/8/9/9/10/-/13/14/16/17/21, 
AR=1.12(1.00-1.33) ; sensillar pattern segments 3, 11-15. Third seg- 
ment of maxillary palp short, moderately swollen, L/W ratio 2.08 
(2.00-2.26) sensory pit shallow with moderately large opening. 
Wing length 1.00(0.93-1.05)mm., with faint pale spots over r-m 
cross-vein and just distad of second radial cell; macrotrichia mod- 
erately abundant, arranged in roughly linear pattern. Legs without 
distinct pale bands; four hind tibial spines with the first or second 
longest. ; 
Two subequal moderately sclerotized elliptical spermathecae with 
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a maximum width of 37( 36-39) and 39( 38-41) microns respectively, 
long parallel sided or slightly tapered neck. 

COMMENT. The female of this species resembles denticulatus but 
is smaller, has a different antennal ratio, and has legs with 4 rather 
than 5 hind tibial spines. lm common with melleus, spinosus, and 
stilobezzioides, the sclerotized ring is absent (see spinosus ). 

MALE TERMINALIA. Very closely resembling spinosus except 
ninth tergum less strongly tapered, apicolateral processes slightly 
stouter and shorter, would not touch if directed medially, median 


notch indicated only by a slight depression instead of a deep emar-— 


gination ; median posterior process of aedeagus slightly shorter and 
stouter, lateral arms without flange at base. 

COMMENT. The most conspicuous differences are in the less deeply 
notched posterior margin of the ninth tergum, and smaller apicolateral 
processes. 

PUPA. Respiratory horn brown, slightly darker distally, with 6.2 
(6-7) apical and 2.8(2-3) lateral spiracular openings; basal two- 
thirds with scale-like spines moderately abundant; widest near base, 
L/W ratio 6.9(4.6-8.3). Operculum with moderately long stout 
spines extending far back along lateral margins, disc bare; am setae 
short and stout, less than one-third as long as maximum width of 
operculum. The d tubercles 1-3 in line, nearly equidistant, spines 1 
and 2 subequal, moderately long, do not overlap ; thoracic surface be- 
tween and adjacent to tubercles strongly papillate. 

Abdomen with spines confined mostly to anterior margins of seg- 
ments, sparse elsewhere. The [pm tubercles elongate, usually with 
single apical point and subapical seta, Last segment without a patch 
of spines on disc; caudal apicolateral processes with spines, apical 
half darkened, directed at an anglt of about 45 degrees to longitudinal 
axis of body. 

COMMENT. Loisae pupae differ from denticulatus most conspicu- 
ously in having the abdominal segments with setae confined to a 
band near the apical margin instead of scattered over the segments. 
They differ from those of utowana in lacking papillae on the disc of 
the operculum, lacking transverse wrinkling near the base of the 


respiratory horn, and in the angle of the caudal apicolateral 
processes. 


LARVA. Unknown. 

TYPE SPECIMENS, HOLOTYPE: reared female with pupal pelt. 
McLean Reserve, Tompkins County, N. Y. June 18, 1963. ALLO- 
PYPE: reared 3 with pupal pelt, Freeville, Tompkins County, June 
19, 1963. PARATYPES: 25 oo and 24 2 @ collected by W. W. 
Wirth; 1 # and 1 @ collected by J. E. Scanlon. Holotype, allotype 


| 
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ind 41 paratypes deposited in the U. S. National Museum collection : 
10 paratypes deposited in the N. Y. State Museum. 
MAISTRIBUTION. (All first records from states listed) Md., (Pa- 
uxent Wildlife Refuge, May 22, 1959, 1 o& and 1 @ in LT, coll. 
/ E. Scanlon); N. Y. (see below); Va. (Falls Church, stream 
nargin, July 4, 1950, reared 2 2 2 with pupal pelts; same location, 
june 30, 1951, reared 2 3S with pupal pelts; same location, July 
72, 1951, reared 2 Sf S and 3 @ Q with pupal pelts; Holmes Run, 
september 5, 1961, 1 & in LT; same location September 10, 1961, 
Zo and1 2 in LT, coll. WWW.) ; W. Va., (Cranberry River, July 
9, 1955, 1 ¢ at light, coll. WWW.). 

I take pleasure in dedicating this species to my wife, Lois Jamn- 
yack. 


ew York State Records (first records from State) 


attaraugus County, Allegany State Park, stream margin, May 28- 
une 3, 1963, reared 11 0 o and 13 2 2 with pupal pelts; same data 
cept in sphagnum bog, 1 9, coll. WWW. 

amilton County, Blue Mountain L., Mud Pond Outlet, sand bar, 
une 10, 1960, reared 2 Sh and 1 2 with pupal pelts; Fishing 
rook, stream margin, June 10, 1960, reared 1 2 with pupal pelt, 
ll. WWW. 

ompkins County, Freeville, Mud Creek, clay bank, June 19, 
63, reared 6 fo and 3 2 2 with pupal pelts, coll. WWW. 
IOLOGY. Seasonal distribution, Although most of the adults were 
lected in May and June, a few were collected as late as September. 
reeding sites. Stream margins and sand bars with substrates ranging 
om sandy mud to clay. 

eeding habits. Non-haematophagus. 


Culicoides melleus (Coquillett ) 
Figures 46, 85, 122, 159, 203, 232, 257, 286 


Hides ll Coquillett) : Foote & Pratt, 1954: 27, figures 2, 33, 88, 113 
_Eggaans 04-98, ae 1-10 (pupa, larva) ; Jamnback et al., 1958: 
‘ 69, figures ye 4, 6, 8, 10 (pupa, larva); Jones, 1961a: 735, figures 19-25 
upa). 
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FEMALE. Eyes narrowly separated. Proboscis of intermediate 
length, P/H ratio 0.67 (0.60-0.73). Mandible with 11.4(10-13) well 
developed teeth. Flagellomere length ratios 12/8/8/8/8/8/8/8/- 
AOA AWAAIAY slay CA AR=1.10(1.03-1.23) ; sensillar pattern, a 10-14 
(absent on 12 on one specimen and 10 on another ). Third segment of 
maxillary palp greatly swollen but unusually short, L/W ratio 2.24 
(2.11-2.43), lacking usual sensory pit but with many sensory areas 
scattered over segment. 

Wing length 1.05(0.98-1.17)mm., wing uniformly pale; macro- 
trichia sparse, mostly on apical half. Legs without pale banding; 4 
hind tibial spines with the second usually longest. 

Two subequal, heavily pigmented, round spermathecae with a 
maximum width of 51(50-53) and 48(45-53) microns respectively ; 
neck short, slightly tapered. 

COMMENT. Melleus can readily be recognized by a number of 
unique features. It is the only pale yellow species in New York 
State, the only species without a well developed single sensory pit on 
the third maxillary palp. It has a unique sensillar pattern, and with 
loisae, spinosus, and stilobezzioides, is the only species with two 
spermathecae that lacks a sclerotized ring on the common duct. 
MALE TERMINALIA. Ninth tergum with long stout apicolateral 
processes which would touch if directed medially; median notch a 
broad shallow V-shaped depression; ninth sternum with narrow, 
shallow concave posterior emargination, membrane spiculate. Basi- 
style with ventral root long and slender; dorsal root shorter, stouter, 
parallel sided. 

Paramere, short and stout, tapering rapidly to a bare, blunt distal 
point, tips directed outwardly, paramere slightly narrowed at mid- 
length, base narrowly joined to swollen, complex, posteriorly directed 
accessory process. Aedeagus with short, broad median posterior 
process terminating in an unusual sclerotized caplike structure 
(figure 13), lateral arms long, slightly curved outwardly at base. 
PUPA. Respiratory horn slightly darker than rest of pupal skin with 
pale area on second quarter, with 18(15-20) apical and 4.8(4-7) 
lateral spiracular openings, transverse convolutions present in pale 
area on second quarter, no spines, widest near base at protuberance 
where all lateral spiracular openings are located, L/W ratio 4.6 
(3.7-5.5). Operculum with moderately long spines along margins and 
very few elsewhere; am setae very slender, about one-third as long 
as maximum width of operculum. The d tubercles 1-3 not in line, 1 
and 2 side by side, contiguous, setae 1 and 2 fine, long, subequal; 
thoracic surface between and adjacent to tubercles with coarse low 
reticulate surface. 
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Abdomen with fine spines confined mostly to anterior margins of 
segments. The /pm tubercles rounded apically ; last segment lacking a 


patch of spines on disc, caudal apicolateral processes without spines, 


apical third or less darkened, directed at about right angles to longi- 
tudinal axis of body. 


COMMENT. Melleus pupae have a unique respiratory horn with 
all of the lateral spiracular openings on a single protuberence. Most 
species have the lateral spiracular openings occurring singly and 
widely separated. In addition to being side by side and contiguous, d 
tubercles 1 and 2 are very lightly pigmented and appear as two pale 
spots on the thorax when examined under low magnification. 


FOURTH INSTAR LARVA. Frontoclypeus length 161(143-170) 
microns. Comb with 6.8(6-7) unequal teeth on each half; total comb 
width 25(23-26) microns, head capsule very pale yellow, thinly 
sclerotized, ventrally with 3 longitudinal lines of heavier sclerotiza- 
tion, one along the midline and one on each side. 

Thorax with faint lateral markings on meso- and metathorax as 
indicated in figure, often not apparent. 


COMMENT. Melleus larvae are unique in possessing 3 longitudinal 
dark brown bands on the venter of the head capsule. Since the rest 
of the head capsule is unusually lightly sclerotized, these lines of 
heavier sclerotization probably serve to make it more rigid. 


DISTRIBUTION. C. melleus has been recorded from Mississippi 
and Florida northwards along the eastern coast of the United States 
to Maine. It has been recorded from Conn., Del., Fla., Ga., La., Me., 
Mass., N. Y., R. I., and S. C., and probably occurs in every state 
along the east coast. It has not been recorded from Canada or 
Mexico. 

In New York, it is widely distributed in Suffolk County on Long 


Island (Jamnback & Wall, 1958) and probably occurs in the other 


counties bordering the ocean or Long Island Sound. 


BIOLOGY. Seasonal distribution. In New York, C. melleus reaches 
peak numbers in mid-summer and is the most important nuisance 


species along the coast. Beck (1958) states that it is most abundant 
from March to May in Florida. On Long Island there is apparently 
only one generation per year. The larvae overwinter and the first 
pupae are found in early May. Pupation reaches a peak during the 


second half of June with few pupae present by late July. The first 


small larvae of the season are found in July, presumably hatching 


from eggs laid by recently emerged females. Small larvae are found 


during the rest of the summer, suggesting an extended period of 
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oviposition. Details of the biology are given in papers by Jamnback 
& Wall (1958) and Jamnback et al. (1958). - ah 
Breeding sites. This species breeds only along the coastline in inter- 
tidal sand, usually in protected bays or inlets where they are not 
exposed to prolonged and heavy wave action. This unusual breeding 
habitat was apparently first recorded by Goulding ef al. (1953) in 
Florida. 

Feeding habits. This species is a serious pest of man along the coast 
(Foote & Pratt, 1954; Beck, 1952; Coher et al., 1955; Hoffman, 
1925 and others). It is apparently relatively more important in the 
northern coastal area (Jamnback et al., 1958; Wall & Doane, 1960) 
than in the south (Goulding et al., 1953 and others). Other host 
species have not been recorded. 


Culicoides niger Root & Hoffman 
Figures 48, 86, 123, 160, 204, 223 


Culicoides niger Root & Hoffman: Fox, 1942: 417, figures 20, 22 (pupa) ; 
Foote & Pratt, 1954: 22, 40, 90, 122 (6, 2). 


FEMALE. One specimen seen. Eyes narrowly to moderately sepa- 
rated. Proboscis long, P/H ratio 0.84. Mandible with 16 well 
developed teeth. Flagellomere length ratios 15/9/9/10/10/10/10/11/- 
/16/16/18/18/25, AR=1.13; sensilla on all flagellomeres. Third seg- 
ment of maxillary palp greatly swollen, L/W ratio 2.14, sensory pit 
shallow with very large opening. 

Wing length 1.28 mm., with pale spot over r-m cross-vein and a 
unique pale band extending transversely across wing, beginning just 
beyond second radial cell; macrotrichia abundant. Legs with faint 
pale bands; with 4 hind tibial spines, the second one longest. 

Two heavily pigmented spermatheca, one elliptical and the other 
very long elliptical about twice as long as wide; maximum width of 
both 42 microns; necks not discernible in specimen examined. 
COMMENT. A dark brown species which can easily be distinguished 
from alexanderi niger, and pseudopiliferus by the differences in the 
sensillar pattern. The very long second spermatheca is probably ab- 
normal, since Root & Hoffman note that the two spermathecae are 
oval and about 68 by 42 microns in the type description. 

MALE TERMINALIA. One specimen seen. Ninth tergum with 
slender apicolateral processes which would not touch if directed 
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medially ; median notch narrow V-shaped ; ninth sternum with a nar- 
tow, deep concave posterior emargination, membrane not spiculate. 
Basistyle with ventral root long and slender; subequal in length to 
~ slightly stouter parallel sided dorsal root. 

Paramere tapering gradually to a fine bare point, curved outwardly, 
then ventrally and inwardly in a semicircle; paramere slender except 
abruptly swollen just basad of midlength, narrowly joined to an- 
teriorly directed accessory process. Aedeagus with a moderately long, 
nearly parallel sided, nearly truncate median posterior process, lateral 
arms moderately long, arcuate. 

COMMENT. The paramere is unusual in being very strongly swollen 
just basad of midlength. 

PUPA. One specimen seen, det. W. W. Wirth, June 1955, Jones no. 
3119. Respiratory horn uniformly pale yellow, concolorous with rest 
of pupa, with 5 apical and 3 lateral spiracular openings, no transverse 
convolutions, few spines; widest near base, L/W ratio 6.3. Opercu- 
lum with much of surface covered with weak papillae, a few blunt 
spines along lateral margin on posterior third-quarter ; am setae stout, 
about one-third as long as maximum width of operculum. The d 
tubercles slightly out of line, 1 and 2 a little closer together than 2 
and 3, setae 1 and 2 long, overlapping; thoracic surface between and 
adjacent to tubercles with very weak papillae, nearly smooth. 

Abdomen with fine spines confined mostly to anterior margins of 
segments, sparse elsewhere; /pm tubercles elongate, bifid; last seg- 
ment with a patch of scales on disc; caudal apicolateral processes with 
scales, apical half slightly darkened, directed posteriorly at an angle 
of about 20 degrees to the longitudinal axis of the body. 
COMMENT. This specimen was cleared in KOH and may be lighter 
than normal. It matches Fox’s (1942) description and figures of 
respiratory horn and anal segment, except that it is lighter and has 
fewer scales. 

PLARVA. Unknown. 
mist RIBUTION. Md., Va., Fla.,N. Y. 


New York State Records (first records from State) 


Suffolk County, Flanders, Maple Swamp, June 19, 1963, 1 2 in 
LT, coll. R. Means; South Side Country Club, June 20, 1963, 1 o, 
coll. R. Means. 

“BIOLOGY. Seasonal distribution. Beck (1956) collected adults in 
February and March in Florida and noted that the period of abund- 
ance is short. The type material was collected May 19 and 25 in 
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Maryland (Root & Hoffman, 1937). Foote & Pratt (1954) record 
it in May from Virginia. 

Breeding sites. The type material, reared from pupae, was collected 
in a cattail marsh at Bay Shore near Baltimore, Md. Specifically 
an inlet of Chesapeake Bay cut off by a railroad embankment, con- 
taining a mixture of fresh and brackish water. 

Feeding habits. Unknown. The well developed proboscis, mandibular 
teeth, and tormae suggest that it is haematophagus. The presence of 
sensilla on all of the flagellomeres suggest that it is ornithophilic. 


Culicoides obsoletus (Meigen) 
Figures 49, 87, 124, 161, 205, 234 


Culicoides obsoletus (Meigen) : Jamnback & Wirth, 1963: 188-189, figures 2, 7, 
9, 15, 19, 23, 27, 34, 38, 42 (4, 2, pupa, larva). Culicoides sp. nr. obsoletus 
(Meigen) : Jones, 196la: 730, 733, figures 4-6 (pupa). 


FEMALE. Eyes contiguous; without superior transverse suture. — 
Proboscis long, P/H ratio 0.81(0.80-0.83, n=8). Mandible with 


13.4(11-15, n=4) well developed teeth. Flagellomere length ratios 
10/8/8/8/8/8/8/9/-/13/13/14/15/23, AR=1.04(1.00-1.06) ; sensil- 
lar pattern 3, 11-15. Third segment of maxillary palp greatly swollen, 
L/W ratio 2.24(1.83-2.33, n=7) (occasionally only slightly swollen 
or moderately as in sanguisuga), sensory pit shallow with small 
opening. 


Wing length 1.03(0.85-1.16) : with distal half of second radial cell 


included in light spot, and other light spots as shown in figure 49; 
macrotrichia sparse and largely confined to wing apex; vein Mg,s 
often with more than eight macrotrichia and cell M, often with more 
than 4 macrotrichia excluding those bordering the margin. Legs 


without distinct pale bands; with 5 hind tibial spines, the first longest. — 


Two equal, moderately to darkly pigmented, subelliptical sper- 
mathecae with a maximum width of 37(33-41) and 35(32-39) mi- 
crons respectively ; neck short to very short, slightly tapered. 


COMMENT. This species can be distinguished with fair assurance 


from chiopterus and sanguisuga by the larger size, darker thorax, — 
well-marked wing with more macrotrichia, and by the more swollen 


palp. 
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MALE TERMINALIA. Very similar to sanguisuga except: Median 
cleft on posterior margin of ninth sternite not so open, posterior 
corners often touching. Tips of parameres with microscopic hairs. 
_ Median posterior process of aedeagus short, rounded apically, sides 
not spinulose ; lateral arms beside process sloping anterolaterally then 
curved anteriorly ; lateral arms longer than in sanguisuga. 
PUPA. Respiratory horn pale yellow with basal quarter clouded with 
light brown, sometimes very faint, with 3.6(3-5) apical and 4 lateral 
spiracular openings; horn without spines, slightly narrowed medially, 
widest near base, L/W ratio 5.3(4.5-6.6). Operculum with very long 
hairlike spines confined to lateral margins and disc as indicated in 
figure 234; am setae long and slender, more than 0.6 as long as maxi- 
mum width of operculum. The d setae and tubercles as in sanguisuga ; 
thoracic surface between and adjacent to tubercles nearly smooth. 
_ Abdomen as in sanguisuga. 
COMMENT. In addition to differences in pigmentation of the 
respiratory horn, the operculum of obsoletus differs from sanguisuga 
and chiopterus in having 11.2(9-13,n=17) long spines along each 
margin with 3-6 short spines extending along the margin posterior 
to the long spines. Sanguisuga has 8.8(6-12,n=18) of the long spines 
and lacks the short ones. Chiopterus has 13.6(11-16,n=17) of these 
long marginal spines and does not have short marginal spines. 
FOURTH INSTAR LARVA. Dorsal head length 137(125-147, 
n=6) microns. Comb with 6(n=1) teeth on each side; total comb 
width 19(n=1) microns. 

Thoracic pigmentation as in sanguisuga. 

COMMENT. The larvae of obsoletus, sanguisuga, and chiopterus can 
be distinguished by differences in the head length (see key). 
DISTRIBUTION. The information cited here was taken from Jamn- 
back. & Wirth (1963). “Eurasia, North Africa; eastern North 
America extending northward into Ontario and Quebec and south- 
ward into Tennessee; distribution in western North America is not 
clear, but we have tentatively identified this species as fairly abundant 
in light trap collections westward to Alberta and British Columbia, 
-and as far south as Colorado, Oklahoma and Northern California.” 
In eastern North America, it has been recorded from Conn., Ind., 
Me., Md., Mass., Mich., N. VouNe GeOnic, Ont. ba, Ouse, Tein. 
Va., W. Va., and Wis. 

In New York State, Jamnback & Wirth (1963) recorded it from 
Essex, Genesee, Hamilton and Herkimer Counties. Since that time 
ie it has been collected in Albany, Cattaraugus, Chautauqua, Erie, 
Franklin, Lewis, Livingston, St. Lawrence, Tompkins and Washing- 


ton Counties. 
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BIOLOGY. Seasonal distribution. Reared obsoletus adults have 
emerged from May to August and wild adults have been collected 
from May into September in the Adirondack Mountains of New 
York State. The presence of full grown larvae in early May in this 
area indicates that the larvae overwinter. The pupal period 1s 
5(n==4) days. In one instance when eggs laid between July 1 and 
July 7, 1960, were placed in a clay pot containing beech leaves, and 
cold conditioned for about a month in a vegetable cellar, then 
brought into the laboratory, a female emerged on February 21, 1961. 
When examined after death on March 3, the abdomen was found to 
be filled with fully developed odcytes indicating that the first ovi- 
position is autogenous. 

Breeding sites. In North America specimens have been reared from 
moist straw, a pile of decaying spruce needles mixed with twigs and 
wood chips, from soil polluted with chicken or horse manure, from 
decaying cornstalks, and from piles of mixed bedding and cow 
manure. In Britain, Kettle & Lawson (1952) found it breeding pri- 
marily in sphagnum bogs and marshes. 

Feeding habits. Obsoletus has been collected feeding on man, horses, 
and cattle. Because of its habit of breeding in polluted soil or decay- 
ing organic matter, it may be an important pest in farm areas. The 
closely related sanguisuga is more common in the deciduous forest 
areas where it breeds. 


Culicoides piliferus Root & Hoffman 
Figures 50, 88, 125, 162, 181, 206, 235 


Culicoides piliferus Root & Hoffman: Wirth & Hubert, 1962: 185-186, figures 
lace Ces 2). 2 


FEMALE. Eyes narrowly separated. Proboscis intermediate to long, 
P/H ratio 0.74(0.69-0.82). Mandible with 13.1(12-14) well devel- 
oped teeth. Flagellomere length ratios 11/7/6/7/7/7/7/7/-/18/21/ 
21/22/31, AR=1.93(1.86-2.08) ; sensillar pattern 3, 5, 7, (8), 92010), 
11-15 (all 5 specimens measured had one or more extra segments 
with sensilla). Third segment of maxillary palp greatly swollen, L/W 
ratio 2.03(1.90-2.24), sensory pit shallow with large opening. 

Wing length 1.30(1.25-1.38)mm., with distinct typical piliferus 
group pale markings as indicated in figure 50; macrotrichia moder- 
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ately abundant, mostly on apical half. Legs with faint pale bands; 
with 4 hind tibial spines, the second one usually longest or subequal 
to first. 

Two slightly unequal, heavily pigmented, long subelliptical sperma- 

thecae with a maximum width of 42(42-44) and 37(35-38) microns 
respectively ; neck very short parallel sided or absent. 
MALE TERMINALIA. Ninth tergum with slender apicolateral 
processes which would not touch if directed medially ; median notch 
V-shaped; ninth sternum with narrow deep concave posterior emar- 
gination, membrane not spiculate. Basistyle with ventral root “boat- 
hook” shaped, dorsal root long, slender and parallel sided. 

Paramere gradually tapering to a fine point, with a row of delicate 
spines near tip, curved outwardly, ventrally, and posteriorly in a 
semicircle; paramere slender except at base which is enlarged. 
Aedeagus with a long parallel sided median posterior process, trun- 
cate and ridged apically, lateral arms slender arcuate with a long 
flange at base. 

COMMENT. Reared males of bickleyi and jamnbacki could not be 
distinguished from those of piliferus. Wirth and Hubert (1962) 
noted that the male genitalia of all of the piliferus group species are 
so similar that no positive identification of the males could be made ; 
species included in this group occurring in New York State are: 
alexanderi, bickleyi, denticulatus, downesi, jamnbacki, piliferus, 
pseudopiliferus, scanloni, testudinallis. 
PUPA. Respiratory horn uniformly brown, darker than rest of pelt 
with 4(3-5) apical and 2.8(2-3, n=4) lateral spiracular openings ; 
median two-thirds with well developed spines, lacking transverse 
convolutions but narrowed medially, widest near base, L/W ratio 
7.2(6.3-7.9, n=4). Operculum with spines mostly confined to lateral 
margins with few on disc, papillate posteriorly and on disc; am setae 
moderately long, almost half as long as maximum width of oper- 
culum, The d tubercles 1-3 in line, 1 and 2 closer than 2 and 3, setae 
1 and 2 moderately long overlapping or almost overlapping ; thoracic 
surface between and adjacent to tubercles nearly smooth. 

Abdomen with fine spines most abundant near anterior margins of 
segments but moderately abundant scattered over segments. The [pi 
tubercles usually with a single point and a subapical seta, sometimes 
with a poorly developed second point. Last segment with a patch of 
spines on disc} caudal apicolateral processes with small scales and 
apical quarter darkened, directed posteriorly at an angle of 30 degrees 

-or less to the longitudinal axis of the body. 
COMMENT. The pupae of piliferus gp. species bickleyi, jamnbacki, 


and piliferus are rather similar. All have opercula with some spines, 
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these mostly confined to the lateral margins but covered mostly with 
papillae which appear to be precusors to spines. The d tubercles 1 
and 2 of piliferus form a well-developed blunt dorsal apical point while 
those of jamnbacki and bickleyi are rounded or, at most, with a very 
weakly developed point. The /pm tubercles of piliferus usually have a 
single blunt point and a subapical spine while jamnbacki and bickleyi 
usually have bifid points. The respiratory horn of piliferus is relative- 
ly longer and narrower than those of the other two species and is 
distinctly narrowed medially, unlike the other two. 

FOURTH INSTAR LARVA. One poorly mounted larval head 
capsule was available for examination. The larval head length (some 
estimation was necessary) was about 180 microns. Comb with 7 
unequal teeth on each half; total comb width 23 microns; head cap- 
sule yellow. 

DISTRIBUTION. Although piliferus was described in 1937, the 
original type series included more than one species. Until the rede- 
scription and restriction of the species by Wirth & Hubert in 1962 it 
was the general practice to include all species with the typical piliferus 
group wing pattern in the species piliferus. Piliferus ss. has been 
collected in Conn., Md., Mass., N. Y., Ont., Que., Va., and Wis. 
(Wirth & Hubert, 1962). 


New York State Records 


Albany County, Altamont, Quay Rd., stream margin, July 1, 1963 
—5; reared larva, pupated July 2, ¢ emerged July 7; Delmar, Game 
Farm, July 5, 1963, 2 9 9 in LT; E. Berne, Jamnback’s June 20, 
July 1, 27, Aug. 13, and Aug. 28 all 1963, 1 @ on each night in LT 
(except July 27—2 ? ?), coll. HAJ. 

Cattaraugus County, Allegany State Park, France Brook margin 
June 3, 1963, reared 6 2 9, coll. WWW. 

Essex County, Newcomb, Hamilton-Essex Line, Rte. 28N, June 4 
Aug. 30, 12 2 2 in LT; same location, June 3, 1959-8, reared larva, 
pupated June 9, Q emerged June 13; same location reared pupa 
June 1, 1959-5, pupa found June 3, 9 emerged June 5; June 12, 
1959, 1 2 in LT; June 26, 1959, 1 9 in LT, coll. HAJ. — | 
Hamilton County, Blue Mountain L., Stanton place, reared larva, 
pupated June 1, Q emerged June 5; Salmon R. July 24, 1960, 1 9 
in LT; Aug. 5, 1960, 1 9 in LT. Sphagnum Bog, June 10, June 17, 
and July 19, all 1960, 1 2 each night in LT; July 29, 1959, 1 @ in 
Liecoll HAS. 
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Xivingston County, Letchworth State Park, June 10-14, 1963, 2 
2 @ in LT, coll. WWW. | 
Suffolk County, Timber Point, July 16, 1953, 2 2 2 in LT Mastic 
Beach, July 2-5, 1953, 1 @ in LT; Quogue, April 29, 1957—2,1 ¢ 
in Berlese funnel, coll. HAJ. 

Tompkins County, Ithaca, ete Hollow, June 19, 1963, 7 99; 
same location July 2, 1963, 3 9 Q ; same location June 23-24, 1963, 
i @. ell tra eA g eereaxe ite toy June-1963, 1 (o artd*23-O20* coll 
©. ©; Berg. 

Washington County, Cambridge, Fish hatchery, June 21-25, 1963, 1 
2 ; same location July 1-5, 1963, 1 2, both in LT, coll. HAJ. 
BIOLOGY. Seasonal distribution. Piliferus adults have been col- 
lected mostly between June and August. Reared larvae pupated in 
June or July, suggesting that this species appears somewhat later in 
the season than others in the piliferus group which typically are the 
first species to appear as adults in the spring, e.g., alexander, bickleyt, 
denticulatus, jamnbacki, scanlom, testudinalis, utowana. 

Breeding sites. We have reared piliferus larvae or pupae from six 
sites. All bordered or were close to small streams either in woodland 
or open marsh. The substrate in each case was a soft or oozing type 
media i.e., soft mud, or mud with grass roots, or a mixture of sand 
and silt at the edge of a small stream. 

Feeding habits. Unknown except for one record biting man (Wirth 
& Hubert, 1962). The large number of antennal sensilla and fairly 
long proboscis suggest that it may be ornithophilic. 


Culicoides pseudopiliferus Wirth & Hubert 
Figures 51, 89, 126, 163, 207, 236, 258 


Culicoides pseudopiliferus Wirth & Hubert, 1962: 189-190, figures bare (Cay, Oe 


FEMALE. Eyes broadly separated, Proboscis long, P/H ratio 0.90 
(0.88-0.93, n=3). Mandible with 16.3 (16-17, n=3) well developed 
teeth. Flagellomere length ratios 12/8/8/8/8/8/8/8/- YS OPT PSE 
23, AR=1.15(1.15-1.17, n=3), sensillar pattern 3, 5, 7, 9, 11, 13- 15; 
Third segment of maxillary palp slightly to moderately swollen, L/W 
ratio 2.94(2.67-3.14, n=3), sensory pit shallow with small opening. 
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Wing length 1.22(n=2)mm., with wing spots very distinct in 
typical piliferus group pattern; macrotrichia abundant. Legs with 
faint pale bands; with four hind tibial spines, the second longest. 

Two unequal, heavily pigmented, subelliptical spermathecae with a 
maximum width of 39-41 and 53-56(n=2) microns respectively ; 
neck very short parallel sided. 

COMMENT. A dark brown species very similar to testudinalis ; 
differing mainly in having a more distinct wing pattern, a slightly less 
swollen third maxillary palp, and sensilla on antennomere 11. 
MALE. Closely resembles piliferus. 

PUPA. Two specimens seen. Respiratory horn and rest of pelt dark 
brown with 8-9 apical and 2 lateral spiracular openings ; not narrowed 
or convoluted near middle, basal three-quarters, except extreme base 
densely covered with spines, L/W ratio 4.8-5.7. Operculum with short 
blunt spines along both lateral margins, extending far back, rest of 
operculum covered with short blunt spines and papillae; d tubercles 
1-3 in line, 1 and 2 closer than 2 and 3, setae 1 and 2 moderately 
short, not overlapping, stout; area between d tubercles papillate. 

Abdomen with fine spines abundant, scattered over segments. The 
lpm tubercles usually bifid (sometimes with one fine apical point). 
Last segment with a patch of spines on disc; caudal apicolateral proc- 
esses with small spines present and tip darkened, directed posteriorly 
almost parallel to longitudinal axis of body. 

LARVA. Unknown. 

DISTRIBUTION. Pseudopiliferus was described in 1962 by Wirth 
& Hubert who recorded it from Ala., Conn., Md., Mass., Mich., Ont., 
S. C., Va., Wis. Except for the New York State records, the infor- 
mation below is taken from their study. 


New York State Records (first records from State) 


Cattaraugus County, Allegany State Park, May 28-June 3, 1963, 1 
2? in LT, coll. WWW. 

Chautauqua County, Sinclairville, muddy brook, May 31, 1963, 1 
& and 13 2 9, coll. WWW. 

Lewis County, Watson, Pine Grove, June 22, 1963, 1 2 in LT, coll. 
Www. 

Schuyler County, Kayutah Lake margin, June 17, 1963, 1 9 swept, 
coll. WWW. 

Suffolk County, Montauk, May 24, 1963, small pond, reared 2 ¢ d 
and 1 2 (with pupal pelts), coll. WWW. 
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Wyoming County, Portageville, Genesee River margin, June 13, 
1963, 2 9 9 swept; Warsaw, Oatka Creek margin, June ih LOGS eZ 
2 2 swept, coll. WWW. 

BIOLOGY. Seasonal distribution. A spring and early summer spe- 
cies, as are most species in the piliferus gp. 

Breeding sites. Muddy habitats. 

Feeding habits. Unknown. The well developed mouthparts suggest 
that it is haematophagus; the large number of antennomeres with 
sensilla, that it is ornithophilic. 


Culicoides sanguisuga (Coquillett ) 
a oiresro7, 90 512 /47164,°208) 237.7259; 287 


Culicoides sanguisuga (Coquillett) : Jamnback & Wirth, 1963: 189-191, figures 
po4,.0,, 10, 11; 13714, 18, 22, 26,31, 32, 33,36, 40, ( &, 9, pupa, larva). 


FEMALE. Eyes contiguous; without superior transverse suture. 
Proboscis long, P/H ratio 0.90(0.86-0.96, n=12). Mandible with 
15.3(14-16, n=12) well developed teeth. Flagellomere length ratios 
10/8/8/8/8/8/8/9/-/13/13/14/15/23, AR=1.16(1.12-1.20) ; sensil- 
lar pattern 3, 11-15. Third segment of maxillary palp slightly swollen, 
L/W ratio 3.00(2.92-3.33, n=9), sensory pit shallow with small 
opening. 

Wing length 0.96(0.87-1.15, n=9)mm., with distal half of second 
radial cell included in light spot and other light spots as shown in 
figure 52; macrotrichia sparse and largely confined to wing apex; 
vein M;,, usually with fewer than 8 macrotrichia and cell M, often 
with fewer than 4 macrotrichia excluding those bordering the margin. 
Legs without distinct pale bands; with 5 hind tibial spines, the first 
longest. 

Two equal, lightly to moderately pigmented, subelliptical sper- 
mathecae with a maximum width of 42(39-45) and 41(38-45) 

- microns respectively; neck short to very short slightly tapered sub- 
parallel. 
MALE TERMINALIA. Ninth tergum without apicolateral proc- 
esses; median notch a narow cleft ; ninth sternum with a deep, narrow 
median cleft on posterior margin, membrane not spiculate. Basistyle 
with ventral root long and slender, longer than the dorsal root which 
-is strongly tapered near base and parallel sided near the apex. 
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Paramere gradually tapering to a fine bare distal point, curved 
inwardly and slightly posteriorly ; paramere becoming gradually more 
swollen posteriorly, with a stout, tapering, outwardly directed flange 
at base. Aedeagus with a short, concave tipped median posterior 
process, the sides usually spinulose, lateral arms curving slightly 
posterolaterally beside median posterior process than recurved an- 
teriorly, arms relatively short, occasionally slightly outcurved at base. 
PUPA. Respiratory horn uniformly pale yellow, concolorous with 
rest of pelt, with 3.4(3-4) apical and 4.8(4-5) lateral spiracular open- 
ings; horn without spines, slightly narrowed medially, widest near 
base, L/W ratio 5.0(4.4-5.9). Operculum with very long hairlike 
spines confined to lateral margins and disc as indicated in figure 237. 
The am setae long and slender, more than 0.7 as long as maximum 
width of operculum. The d tubercles 1 to 3 about in line with 1 
and 2 much closer than 2 and 3; the first two setae long and over- 
lapping, unusual in that 2 is more than twice as long as 1, d tubercles 
often with several separate points; thoracic surface between and 
adjacent to tubercles nearly smooth. 

Abdomen with fine spines confined mostly to anterior margins of 
segments. The [pi tubercles with a single point and a subapical seta, 
last segment with a transverse band of spines across disc; caudal 
apicolateral processes reduced in size, with scales on inner margin, 
tips sometimes darkened, directed posteriorly nearly parallel to the 
longitudinal axis of the body. 

COMMENT. Sanguisuga and other members of the obsoletus group 
are unique in possessing long hairlike spines on the operculum, d 
seta 2 much longer than seta 1, a transverse band of spines across 
the disc, and together with venustus and hollensis possess two long ad 
setae. In sanguisuga the longer of the ad setae is shorter than, or 
subequal in length to, the respiratory horn. 

FOURTH INSTAR LARVA. D6rsal head length 167(156-175, 
n=13) microns. Comb with 7.6(6-10) teeth on each half; total comb 
width 23(18-27) microns; head capsule pale yellow. 

Each thoracic segment with a lateral pigmented oval spot about 
half-way between anterior and posterior margins, that on metathorax 
more elongate than on preceding two segments. 

COMMENT. Only larvae in the obsdletus group have a pigmented 
spot on the prothorax about half-way between the anterior and pos- 
terior margins. They are distinctive also in having unusually small 
eyes each made up of a single U-shaped pigmented spot which appears 
round under low magnification. Other species have larger eyes each 


made up of two separate pigmented spots, one considerably larger 
than the other. 
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DISTRIBUTION. The information cited here was taken from Jamn- 
back & Wirth (1963). “Eastern North America extending northward 
into Ontario and Quebec, southward into Georgia; westward the 
Species apparently extends to the Pacific coast from California to 
Alaska.” 

In eastern North America it has been recorded from Conn., D. C.. 
Ga:, Ind., Labrador, Me., Md., Mass., N. H., N. Ye uNe GeeOnts 
Pa., Que., Tenn., Vt., Va., W. Va., and Wis. 

In New York State they recorded it from Cattaraugus, Clinton, 
Essex, Hamilton, Herkimer, Jefferson, and Warren Counties. Since 
that time it has been collected in Albany, Lewis, Livingston, Orleans, 
St. Lawrence, Tompkins, and Washington Counties. 

BIOLOGY. The information given below was summarized from 
Jamnback (1961) (as obsoletus) and Jamnback & Watthews Geos. 
Seasonal distribution. Adults were present in the Adirondack Moun- 
tain region of New York State beginning in late May and reaching 
a peak between mid-June and early July. After mid-July numbers 
declined rapidly, and relatively few were present by the end of July, 
although a few were collected into August. The larvae overwinter and 
begin pupating about mid-May. The first oviposition (of at least 
some specimens) is autogenous. Thereafter, a blood meal is required. 
Females usually lay their eggs 6 to 7 days after a blood meal and 
the larvae hatch about 5 days thereafter. The first small larvae are 
found in late June or early July, by early August some of these have 
grown to their prepupation length of about 4 mm. However, these 
larvae do not pupate until the following spring. The females are 
long-lived ; wild-caught specimens have survived as long as 51 days 
when given access to sugar solution. A blood meal alone does not 
contribute to longevity. 
Breeding sites. The typical breeding site of C. sangwisuga is highly 
localized and specific, individual sites covering an area of only a few 
‘square feet. It is considerably drier than is typical for the genus 
and consists of an unusually heavy accumulation of dead leaves, the 
outermost ones usually dried up and curled, the inner ones flattened 
and closely appressed with just enough moisture to glisten when the 
leaves are separated. These conditions most commonly occur in 
. masses of beech leaves (Fagus grandifolia). Favorable sites are often 
found on well-drained slopes where the leaves accumulate in the lee 
of fallen logs or boulders. ‘ 
Feeding habits. Sanguisuga is an abundant and vicious pest of man 
in the deciduous forests of the northeastern United States and south- 
f eastern Canada. It also has been recorded biting horses, cattle, rabbits, 
‘hares, ducks, grouse, blue jays, and white-throated sparrows. 
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Culicoides scanloni Wirth & Hubert 
Figures 53, 91, 128, 165 


Culicoides scanloni Wirth & Hubert, 1962: 187-188, figures 3a-g, 12 (3, 2). 


FEMALE. One specimen examined, eyes narrowly separated. Pro- 
boscis moderately long, P/H ratio 0.74. Mandible with 13 
well developed, although small teeth. Flagellomere length ratios 
10/6 /6/6/7/7/7/7/-/13/15/17/17/23, AR=1.43; sensillar pattern 
3, 5, 7, 9-15 (absent on segment 10 on one side). Third segment of 
maxillary palp greatly swollen, L/W ratio 1.88, sensory pit shallow 
with a large opening. 

Wing length 0.87mm., with distinct piliferus group pattern pale 
spots; macrotrichia sparse to moderately abundant. Legs with faint 
pale bands ; with 4 hind tibial spines, the second one longest. 

Two unequal, elliptical, lightly pigmented spermathecae with a 

maximum width of 26 and 32 microns respectively ; necks absent. 
COMMENT. This is the smallest species in the piliferus group. 
MALE, PUPA, LARVA. Not seen. 
DISTRIBUTION. Scanloni was described in 1962 by Wirth & 
Hubert who recorded it from Ala., Conn., Fla., Md., Mass., S. C., 
and Va. Except for the New York State records, the information 
cited below is taken from their publication. 


New York State Records (first records from State) 


Suffolk County, Eastport, Duck ‘Research Laboratory area, no 
date, 1 9, coll. HAJ. 

BIOLOGY. Seasonal distribution. Adults have been collected mostly 
in May and June and a few in July (also March and April in 
Florida). It appears to be an early spring species as are most other 
piliferus group species. 

Breeding sites. Wirth reared this species from pupae collected in an 
Osumunda fernbog. Otherwise unknown. 

Feeding habits. Forty females, many blood-filled, were collected in a 
chicken house in Connecticut and two females were collected over 
turkeys in South Carolina (Wirth, 1964). The mandibular dentition 
is well developed and the antennae have 10 flagellomeres with sensilla 
suggesting that it is ornithophilic. 


es 
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Culicoides sphagnumensis Williams 
Figures 54, 92, 129, 166 


Culicoides sphagnumensis Williams, 1955¢: 269-271, figures 1-6 (25, 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.81 
(0.75-0.84). Mandible with 13.6(13-14) well developed _ teeth. 
Flagellomere length ratios 13 7/7 [7/7 /8/8/8/-/23/24/26 /28/36, 
(n=4) ; AR=1.91(1.83-2.00) ; sensilla present on all flagellomeres. 
Third segment of maxillary palp greatly swollen, L/W ratio 2.44 
(2.10-2.80), sensory pit shallow with large opening. 

Wing length 1.42(1.28-1.50)mm., with a few moderately distinct 
pale spots as indicated in figure 54; macrotrichia abundant. Legs with 
faint pale bands; four hind tibial spines with the second usually 
longest. 

One heavily pigmented subelliptical spermatheca with a maximum 

width of 57(53-63) microns ; neck very short parallel sided. 
MALE TERMINALIA. We have not seen males of this species. 
The following description is adapted from Williams (1955c). Ninth 
tergum with moderately slender apicolateral processes which would 
not touch if directed medially; median notch broad and _ shallow, 
ninth sternum with a broad and shallow concave posterior emargina- 
tion, membrane not spiculate. Basistyle with ventral root represented 
only by a slight projection; dorsal root long, strongly tapering. 

Paramere tapering to a fine bare point curving inwardly and then 
outwardly so that the two may cross; paramere slightly swollen at 
midlength, base broadly joined to anteriorly directed accessory proc- 
ess. Aedeagus with a short, tapering, apically rounded median pos- 
terior process and long arcurate lateral arms curved inward and then 
' outwardly near base. 
~ PUPA and LARVA. Unknown. 

SDISTRIBUTION. Mich., N. Y., Ont., Que. 


~ New York State Records (first records from State) 


Essex County, Newcomb, Hamilton-Essex line, Rte. 28N, July 
O59 1 "nT, coll. FLAY. 

Hamilton County, Blue Mountain L., Stanton place, Aug. 21, 
GON 1 O in.1. Salmon River, Aug, 30,1960, 1 Q=in LT, coll. 
wii A |. 
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Suffolk County, Speonk, Wilcox Duck Farm, Aug. 14, £9627 1 
blood engorged 2 in LT, coll. R. Means. 


BIOLOGY. Seasonal distribution. Williams’ collections of the type 
material and our limited data suggest that it is a late summer species 
with adults present mostly in July and August in the latitude of 
Michigan and New York State. However, the more extensive collec- 
tions of Bennett (1960a) in Algonquin Park, Ontario, indicate that 
it is more abundant from mid-June to the end of June in that area. 
Breeding sites. Williams (1955c) collected it from recovery cages 
over sphagnum mat at the edge of a pond and on a lake shore. 
Feeding habits. Fallis & Bennett (1960, 1961a) and Bennett (1960a) 
have shown that sphagnumensis is primarily ornithophilic. Bennett 
collected sphagnumensis in the largest numbers in the forest 5-25 
feet in the air feeding on larger birds. He recorded it as abundant on 
spruce grouse, domestic duck, crow, and flicker, and feeding in lesser 
numbers on ruffed grouse, grackle, white-throated sparrow, raven, 
and saw-whet owl. Sphagnumensis has been shown to be an inter- 
mediate host of the protozoan Haemoproteus canachites, a parasite 
of the spruce grouse (Fallis & Bennett, 1960). In a later study 
(1961) they incriminated sphagnumensis as an intermediate host of 
Haemoproteus parasitic in crows and purple finches. 


Culicoides spinosus Root & Hoffman 
Figures.90;.935:130; 167, 209 4238, 2aG mers 


~ . . . . 
Culicoides spinosus Root & Hoffman: Foote & Pratt, 1954: 31-32, figures 16, 
LLU CAR eee). 


FEMALE. Eyes narrowly separated. Proboscis moderately long, 
P/H ratio 0.72(0.61-0.82,n—=4). Mandible with 14.5(13-16n—=4) ; 
well-developed teeth. Flagellomere length ratios 13/9/10/10/11/11/ 
11/11/-/17/17/19/20/28, AR=1.10(1.09-1.11,n=4) ; sensillar pat- 
tern 3, 11-15, Third segment of maxillary palp moderately swollen, 
L/W ratio 2.57 (2.47-2.70,n==3), sensory pit shallow with large open- 
ing, some sensoria on palp surface. 

Wing length 1.21(1.17-1.23, n=3)mm. (figure 55), with faint to 
distinct pale spots; macrotrichia moderately abundant, arranged in 


i EEE 
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linear pattern. Legs without distinct pale bands, four hind tibial 
spines, the second longest. 

Two nearly squal round to elliptical, moderately to heavily pig- 
mented spermathecae with a maximum width of 45 (42-47) and 48 
(44-50, n=4) microns respectively ; neck long slightly tapering. 
COMMENT. The reproductive systems of most New York State 
Species with two spermathecae possess both a rudimentary sperma- 
theca and a short sclerotized portion of the common duct called the 
sclerotized ring. The sclerotized ring is absent only in loisae, melleus, 
Spinosus and stilobezzioides 
MALE TERMINALIA. Ninth tergum with long slender apicolateral 
processes which would touch if directed medially ; median notch ab- 
Sent, margin between processes evenly concave or very broadly V- 
shaped ; ninth sternum with a broad, deep concave posterior emargina- 
tion, membrane not spiculate. Basistyle with ventral root long and 
slender, basal half tapering; subequal in length to stouter, strongly 
tapering dorsal root. 

Paratnere divided near distal end into four subequal pointed tips; 

paramere narrowed at midlength, swollen toward base which is nar- 
rowly joined to anteriorly directed accessory process. Aedeagus with 
a moderately long median posterior process, rounded apically ; lateral 
arms arcuate, long and slender with a short flange at base. 
COMMENT. See loisae p. 78. 
PUPA. Respiratory horn slightly paler than rest of pelt except dark- 
ened apically, with 6.7(6-7) apical and 1.4(1-3, n=3) lateral spi- 
racular openings ; surface on median two-thirds with spines moderately 
abundant, no transverse convolutions ; horn widest near base where it 
is slightly swollen, L/W ratio 5.1(4.4-5.5, n=3). Operculum with 
short spines extending far back along lateral margins and moderately 
abundant on disc; am setae stout and moderately long, about 0.4 as 
long as maximum width of operculum. The d tubercles 1-3 in line, 
about equidistant, setae 1 and 2 short, not overlapping ; thoracic sur- 
face between and adjacent to tubercles weakly papillate. 

Abdomen with spines mostly confined to anterior segment margins 
but penultimate segment with a distinct mid-dorsal line of spines ex- 
tending entire segment length, spines less abundant on other segments 
except.last segment with dorsal patch of spines ; [pm tubercles ridged 
or weakly bifid; caudal apicolateral processes with spines, darkened 
at tip; directed posteriorly at an angle of about 30 degrees to the 
longitudinal axis of the body. 


— COMMENT. See p. 57. 


eTL_LARVA. Not seen. 
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DISTRIBUTION. Spinosus is a common species west of the Rocky 
Mountains and has been recorded from Ala., Fla., Md., Mass., NeG., 
N. J. (New Brunswick, lake margin, July 12, 1958, reared 1 &, coll. 
WWW.), N. Y., Okla., Ont. (Algonquin Park, marsh, June 8, 1960, 
reared 1 3, coll. WWW.), Tex., Va., W. Va., Wis. (First records 
for New Jersey, Ontario and West Virginia, see feeding habits. ) 


New York State Records 


Cattaraugus County, Allegany State Park, stream margin, May 
28-June 3, 1963, reared 4 oh with pupal pelts, coll. WWW. 
Chautauqua County, Sinclairville, muddy brook edge, May 31, 
1963, reared 29 # S and 4 2 2: Bemus Pt., swampy woods, May 
31, 1963, 1 3; Ivory, grassy puddle, May 31, 1963, reared 1 Q, coll. 
Www. 

Genesee County, Batavia (Foote & Pratt, 1954) ; Bergen Swamp, 
cedar bog, June 14, 1963, reared 6 of andl @, coll. WWW. 
Hamilton County, Blue Mountain L., Mud Pond Outlet, sand bar, 
June 10, 1960, reared 4 f S and 1 @ with pupal skins, coll. WWW. 
Jefferson County, Watertown, Rte. 12, stream beside Reasoner’s 
Garage, stream margin, May 20, 1963—1, 2,1 ¢ and associated 
pupa from grass and mud, coil. HAJ. 

Lewis County, Watson, Pine grove, June 22, 1963 1 9 in LT; 
Whetstone Gulf, June 20-23, 1963, 12, coll. WWW. 

Livingston County, Letchworth State Park, creek margin, June 
13, 1963, reared 3 oo f and 3. O°S cal WwW 

Monroe County, Braddock Bay, near marsh, June 12, 1963, 1 o&, 
coll. WWW. 

Orleans County, Albion, Burma Woods, June 11, 1963, 1 ¢&, cell. 
Www. 

Schuyler County, Mecklenburg, creek margin, June 17, 1953, 
reared 1 @ ; Kayutah Lake margin, June 17, 1963, 1 9, coll. WWW. 
Tompkins County, Ellis Hollow, June 1963, 9 9 9 in LT, coll. 
C. O. Berg; Freeville, Mud Creek, swamp, June 19, 1963, reared 1 
S$ andl @ with pupal skins; McLean Reserve, creek margin, June 
18, 1963, reared 4 @ of and 1 2 with pupal skins, coll. WWW; 
Ithaca, Buttermilk Falls, stream margin, June 11, 1963—5, reared 
larva June 11, pupated June 15, #@ emerged June 19; same collection, 
reared pupa, June 11, & emerged June 15, from grass roots and clay 
soil, saturated, coll. HAJ. : 
BIOLOGY. Seasonal distribution, Fxtensive collecting in Texas 
(Wirth & Bottimer, 1956) indicates spinosus adults are present in 
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the early spring (April-May) and again in August, suggesting two 
generations per year in this area. Jones (196la) collected pupae in 
May and August in Wisconsin. Elsewhere adults have been collected 
mostly in April, May, and June (Coher ct al., 1955: Snow et al., 
1957; Foote & Pratt, 1954). The presence of pupae in the early 
spring in New York State suggests that it probably overwinters in 
the larval stage. 

Breeding sites. Spinosus larvae or pupae have been collected mostly 
from the margins of streams, puddles or ponds usually from a sub- 
st:ate of mud or sand or a combination of the two, in our collections 
often mixed with grass roots (Wirth & Bottimer, 1956; Snow et al., 
1957; Foote & Pratt, 1954; Jones 1961b). 

I'eeding habits. Snow (1955), and Snow et al. (1957), recorded this 
species feeding on man and noted that it was most abundant in the 
spring, feeding during the day in the forest canopy. Wirth (unpub- 
lished) gives two additional records of its biting man; one from 
Rock Springs, Florida, November 1951, coll. W. McDuffie; the 
other from Cranberry Glades, West Virginia, June 16, 1955, coll. 
WWW. Its hosts other than man are not known. The sensillar pat- 
tern suggests that it may feed primarily on mammals. 


Culicoides stelliifer (Coquillett ) 
Figures 56, 94, 131, 168, 210, 239, 261, 273, 288 


Culicoides stellifer (Coquillett) : Fox, 1942: 419, figures 15, 21 (pupa) ; Forat- 
tini, 1957: 421-426, figures 98a-h, 99 (6, ¢, pupa). 


FEMALE. Eyes narrowly separated. Proboscis long, P/H_ ratio 
0.78(0.76-0.80). Mandible with 13.6(12-15) well developed teeth. 
Flagellomere length ratios 13/8/8/9/9/10/10/10/-/13/14/15/16/23, 
AR =0.98(0.91-1.06) ; sensillar pattern 3, (6), (7), 8-10. Third seg- 
ment of maxillary palp moderately swollen, L/W ratio 2.52 (2.43- 
2.62), sensory pit shallow with large opening. 

Wing length 1.06 (1.04-1.11)mm., with distinct pale spots as shown 
in figure 56, 2-pale spots in cell R, often joined ; macrotrichia sparse 
to moderately abundant mostly on distal half of wing. Legs with 
distinct pale bands; five hind tibial spines with the second ustally 


longest. 
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Two subequal, oval to subelliptical, lightly to moderately pig- 

mented spermathecae, with a maximum width of 37 (35-39) and 
34 (33-35) microns respectively, neck long, parallel sided. 
MALE TERMINALIA. Ninth tergum with slender apicolateral 
processes which would not touch if directed medially ; median notch 
a broad V-shaped cleft; ninth sternum with a narrow concave pos- 
terior emargination, membrane not spiculate. Basistyle with ventral 
root “boat-hook’’ shaped; dorsal root long slender, parallel sided. 

Paramere ending in a broad comb with about nine teeth, curved 

outwardly, ventrally, and posteriorly in a semicircl2; paramere at 
most barely swollen near midlength, margins sinuate, not swollen 
posteriorly, base not swollen. Aedeagus with median posterior process 
short truncate, ridged at apex; lateral arms long and slender with a 
long flange at base. 
PUPA. Respiratory horn concolorous with rest of pelt, darkened 
apically with 4.2(4-5) apical and 3.4(3-4) lateral spiracular open- 
ings, scale-like spines moderately abundant on basal two-thirds (ex- 
cept near base), scales giving transverse convoluted wrinkled ap- 
pearance, widest near base, L/W ratio 6.3(5.2-8.3). Operculum with 
short blunt spines confined to disc and margins, extending posteriorly 
along margins beyond disc; am setae short, about one-third as long as 
maximum width of operculum. The d tubercles 1-3 in line, 1 and 2 
slightly closer than 2 and 3, seta 1 and 2 moderately long, not over- 
lapping; thoracic surface between and adjacent to tubercles nearly 
smooth. 

Abdomen with fine spines confined mostly to anterior margins of 
segments. The /pm tubercles bifid with unusually long tapering, fine 
points. Last segment with a patch of spines on disc, caudal apicolat- 
eral processes with spines, apical guarter darkened, directed laterally 
at an angle of 10 to 45 degrees to the longitudinal axis of the body. 
COMMENT. The description of stellifer pupae agrees in many de- 
tails with that of furens. The two can readily be distinguished by the 
short spines on the operculum of s¢fellifer (long spines for furens) 
and the presence of a patch of spines on the last abdominal segment 
of stellifer (absent on that of furens). 

FOURTH INSTAR LARVA. Frontoclypeus length 136(129-146 ) 
microns. Comb with 7.8(7-8) unequal teeth on each half; total comb 
width 22(20-23) microns ; head capsule pale yellow. 

A glistening white larva with thorax unpigmented except for very 
faint lateral spots on meso- and metathorax. 

DISTRIBUTION. Stellifer is a common and widely distributed 
species which has been recorded from the east to west coasts of the 
United States, and from Canada to Mexico, Trinidad and Venezuela. 
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North of Mexico it has been recorded from Ala., E117, salts. 
Conne Colo. Del..DsGe-Fla.. Ga. Ill. Kany Ky, Lay Md. Mass: 
Wich MisssuNeby Ny MUN. Y., N. Cs Ohio, Okla fone Par 
S.C. Tenn., Tex., Utah, Va., Wis. | 


New York State Records 


Albany County, Delmar, Game Farm, ame 29 - | tly e965 elas 
and 8 2 9 in LT; E. Berne, Jamnback’s, July 1, 1963, 1 opranay |e 
same location, June 23, 1963-1, reared 2 larvae, pupated June 28, 
June 30, 1 2 emerged July 5; same location, June 24, 1963—1, reared 
pupa, 2 emerged June 26; same location, June 24, 1963—4, reared 
larva, pupated July 1, & emerged July 5; same location, June 26, 
1963-3, reared 4 larvae, 3 pupated July 1, July 2,2 So emerged 
‘July 7; same location, July 29, 1963, reared pupa, 2 emerged August 
1; Berne, margin Fawn Lake, June 18, 1963-9, reared larva, pupated 
June 20, 2 emerged June ?; New Salem, margin Vly Creek, June 
EyeeOs-O, reared 3 larvae, 2 pupated June 20, 22, 1c and 1 Q 
emerged June 7; same collection, reared fresh pupa, o emerged 
June 22; same location, aes 20, 1963-4, reared 2 larvae, 1 pupated 
June 27, & emerged July 2; same location, June 29, 1963—1, reared 
larva, pupated July 1 os emerged July 5, coll. HAJ; Slingerlands, 
jane 13-17, 1963, 2 9 2 in LI; coll, DE Collins, 

Genesee County, Bergen Swamp, cedar bog, June 14, 1963, reared 
1 3, coll, WWW. 

Hamilton County, Speculator (Foote & Pratt, 1954). 

Lewis County, Watson, Pine grove, June 22 1963, 1 ? in LT, 
coll. WWW. 

Schuyler County, Mecklenburg, creek margin, June 17, 1963, 
reared 1 Q2 coll. WWW. 

Suffolk County, Mastic Beach, July 3, 1953, 1 @ in LT; North 
Sea, margin Big Fresh Pond Outlet, May 31, 1957—1, reared larva, 
pupated June 5, & emerged June 10; same location, June 9, 1957-1, 
1 2 in Berlese funnel sample; same location, June 11, 1957, 3 3 o 
and‘1 @ in Berlese funnel sample; same location, June 27, 1957, 
reared pupa with larval skin attached, male emerged July 3, coll. 
HAJ; same location, June 121963, 2-68 in LT) coll. R. Means: 
Tompkins County, Ithaca, Ellis Hollow, June 19, 1963, 1 @ and 
1 2 in LT; same location, June (506s. ore Orin. Leola ya. 
Berg. 

Washington County, Cambridge, [ish hatchery, June ~21-25, 
1963, 2 9 @ in LT; same location, stream mar gin, June 21, 1963-1, 
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reared 2 larvae, 1 pupated July 1, 9 emerged July ?; same collection, 
reared pupa, oi emerged June 28; same location, July 2, 1963—5, 
6, reared 2 larvae, pupated July 9, July 11, 1 Q emerged July 15; 
same collection, reared pupa, o& emerged July 5; same location 
July 11, 1963—8, reared 3 larvae, 2 pupated July 17, 1 Sg andt = 
emerged July 20; Rte. 372, cattail marsh beside road, June 25, 
1963—2, reared 3 larvae, 2 pupated June 29, 1 Q emerged July 3, 
coll. HAJ 

BIOLOGY. Seasonal distribution. Stellifer adults reached peak 
abundance in April and May and again in August in Texas (Wirth 
& Blanton, 1956). Further north in the Tennessee Valley area, Snow 
et al. (1957) found that they reached peak levels in June and July 
although they are present frcm April into October. Williams (1955b ) 
and James (1943) found that they were most abundant in July and 
early August in Michigan and Colorado respectively, while Lewis 
(1959) collected it between June 23 and September 10 in Connecticut. 
In New York State, adults were most commonly collected in early 
July. The appearance of large numbers of very small Culicoides lar- 
vae in late April and early May (long before the species involved are 
collected on the wing), their gradual increase in size during May and 
June, and the pupation and emergence of C. stellifer and C. crepuscu- 
laris adults in late June and early July lead us to suspect that these 
species may overwinter as eggs. 

Breeding sites. Our rearing data as well as that of many other work- 
ers (Williams, 1955a; Wirth & Bottimer, 1956; Snow et al., 1957; 
Murray, 1957, and Jones, 1961) indicate that stellifer breeds mainly 
along the margins of streams, ponds, or pools either in bare mud or 
mud and soil with grass roots intertwined. 

Feeding habits. Although we have not collected this species feeding, 
earlier workers (Pratt, 1907; Malloch, 1915; Hoffman, 1925: Root 
& Hoffman, 1937; and Murray, 1957) have recorded it biting man. 
Snow et al. (1957) state that specimens collected biting man in the 
Tennessee Valley and identified as stellifer, proved to be paraensis. 
In light of this, any specimens in the northeast identified as stellifer, 
and collected while biting man, should be reexamined. Characters 
distinguishing the two species are given by Forattini (1957) and a 
description of paraensis given by Wirth & Blanton (1959). In Sstellifer 
the pale spot in cell M,,, forms an irregular semicircle with the 
widest portion at the wing margin while in paraensis the spot is round 
and complete, not touching the margin of the wing. 
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Culicoides stilobezzsioides Foote & Pratt 
Pisures 07, 95; 132) 169 


Culicoides stilobezzioides Foote & Pratt, 1954: 33, figure 125 (3); Jones, 1956: 
33, figure 11 (2). 


FEMALE. Eyes narrowly separated. Proboscis of intermediate 
length, P/H ratio 0.69(0.67-0.71, n=4). Mandibles with 13.3 
(11-15, n=3) well developed teeth. Flagellomere length ratios 13/8/8/ 
8/8/8/9/9/-/23/25/26/26/36, AR=1.87 (1.65-2.13, n=4) ; sensillar 
patiern 3-10(n=4). Third segment of maxillary palp greatly swollen 
L/W ratio 2.13(2.00-2.23, n=4), with deep sensory pit having a 
moderately large opening. 

Wing length 1.54(1.53-1.55, n=3)mm., with no pale spots ; macro- 
trichia abundant over most of wing. Legs without distinct pale bands ; 
hind tibial spines 5 (one of 4 females had 6 spines) with the second 
longest. 


Two unequal, oval, moderately to well p:gmented spermathecae, at 
widest 49(48-51) and 42(39-44, n=3) microns respectively, neck 
short tapering. Unique heavily sclerotized internal processes present 
between the spermatheca and copulatory bursa. 


COMMENT. The repreductive systems of most New York State 
species with two spermathecae possess both a rudimentary sper- 
matheca and a short sclerotized portion of the common duct called the 
sclerotized ring. The ring was absent in stilobezzioides, loisae, melleus 
and spinosus. 


MALE TERMINALIA. Three specimens seen. Ninth tergum 
strongly tapered, with long, slender apicolateral processes which 
would touch if directed medially ; median notch a broad shallow de- 
pression; ninth sternite with a shght median concave emargination, 
membrane not spiculate. Basistyle with ventral and dorsal roots long 
and moderately stout, parallel sided similar in general appearance. 
Paramere gradually tapering to a stout point, bearing a row of 
about 5 long hairs near tip, distal portion of paramere curved out- 
wardly ventrally and posteriorly, in a semicircle; paramere not 
swollen at midlength, base swollen, simple. Aedeagus unique in hav- 
ing median posterior process present only as a concave area between 
“the two lateral arms (when viewed from ventral aspect; the process 
extends ventrally for a short distance). Lateral arms extending 
laterally and posteriorly so that the bases are widely separated. 
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COMMENT. The male terminalia of stilobezsioides is strikingly dif- 
ferent from that of any other New York State species. 

PUPA and LARVA. Unknown. 

DISTRIBUTION. Minn., (Itaska State Park, May 19543 anid 
coll, A. R. Barr, NYSM. coll.), N. Y., Ont, Wis... Gsrst State 
record for Minnesota. ) 


New York State Records 


Essex County, Newcomb, Hamilton-Essex Line, Rte. Z28N, June 
1205S" (Oo na WP colls fax): 

Lewis County, Whetstone Gulf, June 20-23, 1963, 1 @&, coll. 
Www. 

St. Lawrence County, Cranberry Lake, June 26, 1963, 1 2 biting 
man, coll. WWW. 

Tompkins County, Ithaca, June, no other collection data, 2 dd 
(Foote & Pratt, 1954) ; Ellis Hollow, June 19, 1963, 2 9 2 and1 o& 
im Lh coll, CO. Bere. 


BIOLOGY. Seasonal distribution. The 8 adult stilobezsioides from 
New York State, and the large series of specimens from Wisconsin, 
were all collected in June. Bennett (1960a) gave the period of maxi- 
mum abundance as June 18-30 in Algonquin Park, Ontario, The 
specimen from Minnesota was collected in May 1954. 

Breeding sites. Unknown. 

Feeding habits. Fallis & Bennett (1960, 196la), Bennett & Fallis 
(1960) and Bennett (1960) reported that this species is strongly 
ornithophilic. They have collected it feeding on ruffed grouse, spruce 
grouse, purple finch, crow, saw-whét owl, flicker, white-throated 
sparrow, and blue jay. It is similar to sphagnumensis in being found 
in the largest numbers in the forest at a height of 5-25 feet and being 
most active about dusk. Fallis & Bennett (1961) have incriminated 


proteus) parasite of the purple finch. There is one record of. stilo- 
bezsioides feeding on man (see above). 
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Culicoides testudinalis Wirth & Hubert 
Ikatices Soe Clon wR h IO ae 4ey7 


Culicoides testudinalis Wirth & Hubert, 1962: 191-192, figures 7, 15 (?). 


FEMALE. Eyes broadly separated. Proboscis long, P/H ratio 0.78 
(0.75-0.81). Mandible with 16(15-17) well developed teeth. Flagello- 
mere length ratios 13/9/9/9/9/9/9/10/-/15/15/17/18/26, AR=1.15 
@ieli-l21); sensillar pattern 3,5, 7, 9) 13-15. Third -sepment. of 
maxillary palp moderately swollen L/W ratio 2.50(2.38-2.58), sen- 
sory pit shallow with small to moderate sized opening. 

Wing length 1.11(1.08-1.17)mm., with pale spots over r-m cross- 
vein and just beyond second radial cell distinct, pale spots elsewhere 
‘varying from very faint or apparently absent to moderately distinct 
(typical piliferus group pattern) ; macrotrichia moderately abundant 
to abundant. Legs without distinct pale bands; with four hind tibial 
spines, the first or second longest. 

Two unequal heavily pigmented subelliptical spermathecae with 
a maximum width of 42(36-45) and 57(47-63) microns respectively ; 
neck absent or very short parallel sided. 

COMMENT. A dark brown species close to pseudo piliferus. 
MALE. Closely resembles piliferus. 

PUPA. Two specimens examined. Respiratory horn brown, darker 
than rest of pupal pelt, with 4 apical and 3-4 lateral spiracular open- 
ings; surface on median half with scattered scale-like spines, no 
transverse convolutions; horn, long slender, widest near base, L/W 
ratio 7.3-7.7. Operculum of the specimens examined folded over and 
difficult to see, disc papillate, no spines noted; am setae short and 
stout, less than one-third maximum width of operculum. The d 
tubercles 1-3 in line, 1 and 2 slightly closer than 2 and 3, setae 1 and 
2 moderately long, not overlapping; thoracic surface between and 
adjacent to tubercles weakly papillate. 

Abdomen with spines more abundant near anterior margins but 
scattered over most of the rest of all of the segments; last segment 
with patch of spines covering most of dorsum; [pm tubercles bifid; 
caudal apicolateral processes with spines, darkened at tip; directed 
posteriorly at an angle of about 30 degrees to the longitudinal axis 
of the body. 


LARVA. Unknown. | 
DISTRIBUTION. Testudinalis was described in 1962 by Wirth & 


Hubert who recorded it from Conn., Md., Mass., Pa., Va., and Wis. 
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Except for the New York State records, the information cited below 
is taken from their publication. 


New York State Records (first records from State) 


Tompkins County, Ithaca, Ellis Hollow, June 19, 1963, to Olin 
LT (1 of these blood engorged), coll. C. O. Berg; McLean Reserve, 
sphagnum bog, June 18, 1963, 20 2 2 (1 of these blood engorged), 
coll. WWW: Freeville, Mud Creek Swamp, June 19, 1963, reared 3 
3d and 3 9 Q (with pupal pelts) ; Danby, Michigan Hollow pond 
margin, June 18, 1963, 1 9, coll. WWW. 

BIOLOGY. Seasonal distribution. Adults have been collected mostly 
in May and June and relatively few in July. 

Breeding sites. Wirth reared 11 9 Q from an Osmunda fernbog 
in Virginia. Otherwise unknown. 

Feeding kabits. Three collectors in three different states record this 
species feeding on wood turtle, box turtle, and turtle respectively. 
This is the only species of Culico:des in New York State that is 
known to feed on animals other than birds or mammals. 


Culicoides travist Vargas 
Figures 59, 97, 134, 171, 263 


Culicoides travist Vargas: Foote & Pratt, 1954: 33-34, figures 8, 34, 83, 114 
C35 2 Di: 


Culicoides horneae Foote & Pratt, 1954: 25, figures 27, 37, 121 (&). New 
synonymy. - j 


FEMALE. Eyes narrowly separated. Proboscis long, P/H ratio 0.81 
(0.77-0.82). Mandible with 14.2(13-16) well developed teeth. 
Flagellomere length ratios 15/9/10/10/11/11/11/11/-/25/25 /26/26/ 
35, AR=1.50(1.39-1.68) ; sensilla present on all flagellomeres. Third 
segment of maxillary palp moderately swollen, L/W ratio 2.55 (2.42- 
2.65), sensory pit shallow with very large opening. 

Wing length 1.42(1.35-1.50)mm., with two distinct pale spois, 
one over r-m cross-vein the other just distad of second radial cell, 
other spots on wing faint, often not apparent, almost entirely along 
margin; macrotrichia abundant over most of wing. Legs with indis- 
tinct pale bands; usually 4 hind tibial spines with first or second 
longest (1 of 6 specimens had 5 spines). 
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Two subequal moderately to well pigmented pyriform to subellipti- 
cal spermathecae with a maximum width of 38(35-41) and 41 (38-42) 
microns respectively, neck absent. 

COMMENT. This species superficially resembles biguttatus, but may 
be distinguished by the lack of a tapered neck on the spermatheca 
and presence of sensilla on all flagellomeres. 

MALE TERMINALIA. Ninth tergum with stout apicolateral proc- 
esses which would barely touch if directed medially ; median notch 
distinct narrow V-shaped; ninth sternum with a broad and deep con- 
cave posterior emargination, membrane not spiculate. Basistyle with 
ventral root long and slender; slightly longer than the stouter gradu- 
ally tapering dorsal root. 

Paramere gradually tapering to a fine bare point, curving outwardly 
and ventrally in a semicircle ; paramere slender at midlength, swollen 
toward base which is narrowly joined to an anteriorly directed acces- 
sory process. Aedeagus with a very long, slender, median posterior 
process, rounded apically but often bent ventrally at tip so that, in 
slide mounts, it appears truncate; lateral arms short, arcuate, with a 
long flange at base. 

PUPA. Three pelts examined agree in all details of description with 
Liguttatus (except lengths of d setae, cf. figures 249 and 263). 
LARVA. Two head capsules in poor condition examined, Fronto- 
clypeus length 153-162 microns. 

DISTRIBUTION. Travisi is widely distributed east of the Missis- 
sippi River and has been collected in Klas Ga. Md., Mass, N; Ys 
@hio, Okla.-Ont., Pa.; and Va. 


New York State Records 


Albany County, E. Berne, Jamnback’s June 20-July 27, 1963, 7 
3d in LT; same location, wet meadow depression, June 26, 196315 
reared pupa, cd emerged June 30: Delmar, State Game Farm, June 
29-July 1, 1963, 1 9 in LT; New Salem by gas line off Stovepipe 
Rd., June 13, 1963—8, reared larva June 13, pupated June 18, @ 
emerged June 23, coll. HAJ: Slingerlands, by Normanskill, July 
1247-1963" 1-° inet, coll. Di, Collins: 

Cattaraugus County, Allegany State Park, May 28-June 3, 1963, 
1 d and2 2 9 inLT, coll. WWW. 

Genesee County, Batavia (Foote & Pratt, 1954) ; Bergen Swamp, 
June 14, 1963, reared 1 ot and 1 2 with pupal pelts, coll. WWW. 
Lewis County, Watson, Pine grove, Jane22,:1963,2 9:9 ib- El, 


coll. WWW. 
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Livingston County, Letchworth State Park, June 10-14, 1963, 1 
3 and3 9 @ inLT, coll. WWW. 

Monroe County, Braddock Bay, near marsh, June 12, 1963, 2 
3 ot, coll. WWW. 

Orleans County, Albion, Burma Woods, June 19, 1963, 1 9, coll. 
Www. 

Seneca County, | mile N. of Taughannock State Park, leaves and 
detritus besides stream, June 11, 1963—10, reared pupa, 2 emerged 
June 18, coll. HAJ, 

Steuben County, Bath (Foote & Pratt, 1954). 

Tompkins County, Ellis Hollow, June 15-30, 1963,8 ¢¢3,7 QQ 
ing >Juné-1963)19 2 9: 1a LT, colle Oaiere, 

Washington County, Cambridge, Rte. 372, cattail marsh beside 
road, June 25, 1963-2 reared larva, June 25, pupated July 2, @ 
emerged July 5; Fish hatchery, June 21-25, 1963, 1 2 in LT, coll. 
TAL 

BIOLOGY. Seasonal distribution. In the Tennessee Valley area, 
where it was collected in large numbers, travisi was present from 
April to October but most of the specimens were collected in May 
(Snow et al., 1957). Most of the New York State material was 
collected in June or early July. 

Breeding sites. Two of our reared specimens came from wet grass 
and mud, one sample taken in a marshy depression of a meadow and 
the other in a cattail swamp, and a third from leaves and detritus on 
the margin of a sedimentary rock stream. Elsewhere it has been 
reared from samples taken by stream and lake margins, leafy pools, 
and decaying leaves kept moist by a flowing spring (Snow et ai., 
1957: Jones, 1961a; Williams, 1955a). Wirth’s (1951b) record of 
travist from a treehole habitat in Virginia is in error, the pinned 
specimen was later identified as manus (Wirth in litt.). 

Feeding habits. Snow (1955) collected travisi biting man in numbers 
and found them more abundant at ground level than at an elevation 
of 75 feet, and at the forest edge rather than in the forest proper. 
Pickard & Snow (1955) recorded it feeding on both horses and man. 
Snow et al. (1957) collected an engorged female on the inner wall 
surface of a chicken house. Although we have not found travisi feed- 
ing on man or other animals in New York State, its long proboscis, 
well developed mandibular teeth, and strong tormae all indicate that 
it is haematophagus. The presence of sensilla on all of the flagello- 
meres suggests that it may be primarily ornithophilic. 
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Culicoides utowana new species 


Figures 60, 98, 135, 172, 212, 240, 264 


FEMALE. Eyes moderately separated. Proboscis short, P/H- ratio 
0.64 (0.58-0.71,n=2). Tip of labrum with an unusual and distinct 
fleshy, tufted distal prolongation. Labial palps slightly swollen. Man- 
dible with 6.7(6-7,n=3) poorly developed teeth." Flagellomere 
length ratios 12/7/8/8/8/8/8/8/-/12/12/15/17/23 (n=3); AR= 
1.13(1.08-1.19, n=3) ; sensillar pattern 3, 11-15. Third segment of 
maxillary palp short, moderately swollen, L/W ratio 1.75-2.50(n=2) ; 
pit moderately deep with large opening. 

Wing length 1.07-1.13(n=2)mm., with only the faintest indication 
of wing spots, or the wing unmarked, macrotrichia moderately abun- 
dant over most of wing arranged in a roughly linear fashion, Legs 
without distinct pale bands; four hind tibial spines with the second 
longest. 

Two very unequal, lightly pigmented, subelliptical spermathecae 
with a maximum width of 50(50-51) and 41(38-42,n=3) microns 
respectively ; neck absent or very short parallel sided. 

COMMENT. Utowana differs from denticulatus in having very un- 
equal spermathecae with the neck absent or very short parallel sided, 
in having-4 rather than 5 hind tibial spines, and in having a slightly 
more swollen third segment of the maxillary palp. 

MALE. Unknown. 

PUPA. Respiratory horn concolorous with rest of pelt, darkened 
apically, with 7(6-8,n=3) apical and 2.7(2-3,n=3) lateral spiracular 
openings ; basal third with scale-like spines forming transverse wrin- 
kles; horn widest near base, L/W ratio 5.9(5.6-6.3, n=3). Opercu- 
lum with short blunt spines along lateral margins, disc with papillae 
rather than spines (as in piliferus) ; am setae short and stout, less 
than one-third as long as maximum width of operculum. The d tuber- 
cles 1-3 in line, 1 and 2 closer than 2 and 3, setae 1 and 2 subequal, 
long, overlapping ; thoracic surface between and adjacent to tubercles 
nearly smooth. . 

Abdomen without fine spines on segments except near anterior 
margins. The /pm tubercles rounded or ridged; last segment without 
patch of spines on dorsum; caudal apicolateral processes bare, not 
darkened at tip, directed laterally at an angle of about 90 degrees 
from the longitudinal axis of the body. 


4 One specimen had several extra, abnormal teeth on one mandible with a total 
of 9 on one side; the other mandible had 6. 
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COMMENT. See denticulatus. 

FOURTH INSTAR LARVA. Dorsal head length 177-184 (n=2) 
microns. Comb with 8(n=1) teeth on each half; total comb width 
30(n=1) microns; head capsule pale yellow, frontoclypeus slightly 
darker. 


DISTRIBUTION. N.Y. 


New York State Records (first records from State) 


Hamilton County, Blue Mountain L., Salmon River Island, par- 
tially flooded leaf depression, May 23, 1960—7F, reared 3 larvae, 
2 pupated May 26, 1 pupated May 27, 1 2 emerged May St 
(HOLOTYPE) -ande2: 2 O" emerged June 2 (PARATY PES). 
Holotype and two paratypes deposited in the N. Y. State Museum 
collection. 

BIOLOGY. No other details known. Non-haematophagus. 

The author is pleased to name this species after Utowana Lake in 
the Adirondack Mountains. According to the Director of the Adiron- 
dack Museum, Dr. R. Inverarity (1961), utowana is the Onondaga 
Indian word for “big waves’ and is pronounced ‘‘you-toe-wan-a” 
with each syllable equally accented. 


Culicoides vartipennis varupennis (Coquillett) 
Figures 61, 99, 136, 173, 184, 213, 241, 265, 276, 239 


Culicoides vartipennis (Coquillett) : Malloch, 1915a: 297-299, Pl. XX, figures 6, 
8, 11-15, 17, Pl. XXII, figure 2 (&, 9%, pupa, larva); Thomsen, 1937: 70, 
figures 124, 129 (pupa) ; Fox, 1942: 414, figures 18, 23 (pupa); Wirth, 1952a: 
252, figure 32, c, d, f, i, k (pupa, larva). 

Culicoides vartipennis vartipennis (Coquillett) ; Wirth & Jones, 1957: 12, 14-15, 
figures 2 (in part), 8a (4, @). 


FEMALE. Eyes widely separated. Proboscis long, P/H ratio 0.86 
(0.80-0.92,n=3). Mandible with 14.7(13-16n=3) well devel- 
oped teeth. Flagellomere length ratios 17/11/12/13/13/14/13/13/- 
/14/15/16/17/25,AR=0.80(0.76-0.83,n=3); sensillar pattern 3, 
8-10. Third segment of maxillary palp slightly swollen, L/W ratio 
3.25 (3.20-3.33,n=3), sensory pit shallow with small opening. 
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Wing length 1.76(1.71-1.85,n=3)mm., with many pale spots as 
shown in figure 61; macrotrichia moderately abundant, sparse on 
basal half except in cell M3,, and anal cell. Legs with distinct pale 
bands near apex of femur and base of tibia, “knees” dark; with 
6.7(6-7,n=3) hind tibial spines, the second longest. 

One C-shaped moderately sclerotized spermatheca with a maximum 

width of 38(35-42,n=3) microns; neck absent. 
MALE TERMINALIA. We have not seen males of this species ; the 
following description is adapted from Wirth & Jones (1957). Ninth 
tergum with short, triangular apicolateral processes which would not 
touch if directed medially; area between processes evenly concave ; 
ninth sternum with even posterior margin, membrane not spiculate. 
Basistyle with ventral root indicated only by slight pointed projection, 
dorsal root long and slender, at most slightly tapered. 

Parameres unique in being fused at base, with two short, slender 
posteriorly directed tips. Aedeagus with median posterior process di- 
vided on midline near tip; lateral arms short with a long flange at 
base. 

Since no pupae or larvae of v. vartipennis were available for study 

the following descriptions are based on specimens of v. australis 
collected at Boone’s Lick Salt Spring, Petersburg, Missouri, on 
March 11, 1955, coll. P. J. Spangler. 
PUPA. Respiratory horn paler than rest of pelt on basal three- 
fourths, much darkened apically, with 11-14 apical and 3(n=2) 
lateral spiracular openings; horn with numerous transverse scale-like 
spines on median two-thirds giving wrinkled appearance to this area, 
widest near base, L/W ratio 5.3-5.7(n=2). Operculum densely cov- 
ered with short spines on all except posterior fifth; am setae short 
and stout, less than one-quarter as long as maximum width of oper- 
culum. The d tubercles 1-3 in line, equidistant, with setae 1 and 2 
subequal, long but not overlapping, thoracic surface between and 
adjacent to tubercles coarse with numerous papillae. 

Abdomen with fine spines confined mostly to anterior margins of 
segments. The /pm tubercles with stout tapering bifid tips, last seg- 
ment lacking patch of spines on disc; caudal apicolateral processes 
lacking spines, apical third of tips darkened, directed at about right 
angles to longitudinal axis of body. 

COMMENT. ‘Variipennis pupae can readily be recognized by the 
unique appearance of the respiratory horn which is very similar to 


_ nubeculosus as illustrated by Kettle & Lawson (1952). 


FOURTH INSTAR LARVA. Frontoclypeus 265(255-285,n=3) 
microns long. Comb with 7-8(n=2) teeth on each half; total comb 
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width 28-31(n=2) microns; head capsule brown with two darker 
brown triangular areas on head posteriorly, as indicated in figure 289 ; 
head capsule strongly tapering anteriorly. 

Each thoracic segment with patches of reddish brown pigmentation 
rather evenly distributed over entire segment. 
COMMENT. Variipennis larvae closely resemble those of the 
nubeculosus group of Europe described by Kettle & Lawson (1952) 
in having a massive, sclerotized epipharynx apparently adapted for 
grinding and crushing, unlike the more delicate epipharynx of other 
species, which appears to be adapted more for sieving and propulsion 
of the food rather than mastication. 
DISTRIBUTION. Vartipennis vartipennis is widely distributed east 
of the Mississippi River and across the northern United States west 
to Washington, and across southern Canada. It has been recorded 
from Ala., B. C., Del., Fla., Ga., Ill., Ind., La., Md., Mich., Minn., 
Miss., Mo., Mont., Neb., N. H., N. Y., Ohio, Ont., Tenn., Va. 
Wash., Wis., and Wyo. This is the only subspecies that has been 
collected in New York State, the four others having a more southern 
or western distribution. (Wirth & Jones, 1957). 


New York State Records 


Essex County, Newcomb, Hamilton-Essex Line, Rte. 28N, July 
12,1962, 1 © in LT, coll HAY. “ag 
Hamilton County, Blue Mountain L., Eagle Nest, September 
P1959 81 Orit Let cole. |. 

Suffolk County, Montauk Point, in salt marsh August 14, 1961, 
I>? biting man, coll. HA. i 

Tompkins County, Ithaca (Foote and Pratt, 1954, as variipennis 
s. 1. probably v. vartipennis). 

BIOLOGY. Seasonal distribution. Jones (1961) noted that v. varii- 
pennis unlike the other variipennis subspecies, has never been col- 
lected in large numbers either as an adult or in the immature stages. 
Limited adult collections indicate that it may be present as early as 
January 16 (Georgia) and as late as October 22 (Maryland) (Wirth 
& Jones, 1957). 

Breeding sites. V. variipennis has been reared from relatively few 
sites; from mud and cow manure in a wet area adjacent to a water 
tank and from the clay-loam margin of a creek. The other subspecies 
v. australis and v. occidentalis breed in saline habitats, v. albertensis 


in alkaline habitats and v. sonorensis in polluted fresh water. (Wirth 
& Jones, 1957). 
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Feeding habits. Price & Hardy (1954) incriminated variipennis as a 
vector of the viral disease “blue-tongue of sheep.” Foster et al. (1963) 
have shown that variipennis is capable of “biologic transmission” of 
the virus, i.e., the virus remains infective in the insect beyond the 
time necessary to digest a blood meal. Although one of the specimens 
of v. vartipennis from New York State was collected biting man, 
the limited information available suggests that subspecies of varii- 
pennis tend to feed on mammals larger than man. (Whitehead, 1934 ; 
Wirth & Jones, 1957). Under laboratory conditions it readily en- 
gorges on cattle, sheep, rabbits and mice, preferring cattle, sheep and 
man in a descending sequence (Jones, 1959). Under laboratory con- 
ditions variipennis will engorge on chickens (Jones, 1959; Turner 


et al., 1963). 


Culicoides venustus Hoffman 
Figures 62, 100, 137, 174, 214, 242, 243, 266, 268, 290 


Culicoides venustus Hoffman: Thomsen, 1937: 70, figures 93, 123 (pupa) ; 
Foote & Pratt, 1954: 35-36 figures 10, 50, 84, 93 (4, 2). Jones, 1962a: 733, 
figures 7-10 (pupa). 


FEMALE. Eyes contiguous; without superior transverse suture. 

Proboscis long, P/H ratio 0.87(0.85-0.92).. Mandible with 14.0 

(13-16) well developed teeth. Flagellomere length ratios 17/13/14/ 

14/14/14/13/15/-/19/21/23/26/35, AR=1.05(0.96-1.15) ; sensillar 

pattern 3,(7),11-15. Third segment of maxillary palp slightly swol- 
len, L/W ratio 3.04(2.50-3.47), sensory pit very shallow with pale 
pitted areas. 

Wing length 1.47(1.37-1.55)mm., with second radial cell entirely 
in pale spot as shown in figure 62; macrotrichia sparse and largely 
confined to wing apex. Legs with distinct pale bands on basal tenth 
of hind tibia and at tip of femur and base of tibia on the first two 
pairs of legs; “knees” pale; with 5 hind tibial spines, the second 
longest. 

Two subequal, heavily pigmented, round spermathecae with a 
~ maximum width of 46(44-47) and 42(39-45) microns respectively ; 
neck short to moderately long, broad, tapered. 

COMMENT. The wing pattern of venustus is unique for New York 
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State species. The maxillary palp is densely covered with spines giving 
it an unusually bristly appearance. 

Venustus closely resembles the Caribbean species imsignis which 
occurs as far north as Florida. The two can readily be distinguished 
by differences in the r-m cross-vein of the wing which in insignis 1S 
darkened and in venustus is entirely pale (see Wirth & Blanton, 
1959): 

MALE TERMINALIA. Ninth tergum strongly tapered posteriorly ; 
apicolateral processes very short and slender, they would not touch 
if directed medially ; median notch distinct narrow V-shaped ; ninth 
sternum with a narrow V-shaped posterior emargination, membrane 
not spiculate. Basistyle with ventral root indicated only by a slight 
pointed protuberance; dorsal root moderately long, strongly tapered. 

Paramere with distal third very slender, ending with a fine apical 
tip with microscopic hairs, curving inwardly and ventrally in a loop; 
basal half of paramere much swollen elongate subtriangular. Aedeagus 
with an elongate, slender, parallel sided, median posterior process, 
slightly swollen and rounded at apex, lateral arms nearly straight, 
joined near base by a transverse sclerotized bar; the area bounded 
by the lateral arms and transverse bar joined by sclerotized 
membrane. 

COMMENT. The aedeagus resembles that of chiopterus but the 
other details of the male terminalia of these two species are quite 
different. The terminalia is similar to that of insignis but the two 
species can be separated by wing markings (see female). 

PUPA. Respiratory horn concolorous with rest of pelt, darkened 
apically, with 12.4(11-13) apical and no lateral spiracular openings ; 
horn with spines present in small numbers on most of basal two- 
thirds, widest near apex, L/W ratio 7.4(6.4-8.4). Operculum with 
short stout spines confined almost entirely to lateral margins, with a 
unique well developed, elongate nodule on midline near posterior end 
(figure 242) ; am setae short and stout, about one-quarter as long as 
maximum width of operculum. The d tubercles 1 to 3 in line, about 
equidistant, with seta 1 moderately long and stout, 2 longer and more 
slender; thoracic surface between and adjacent to tubercles strongly 
papillate. 

Abdomen with fine spines confined mostly to anterior margins of 
segments. The /pm tubercles elongate, rather variable, usually weakly 
bifid, sometimes ridged or with a single point and a subapical seta ; 
last segment with a patch of spines on disc; caudal apicolateral proc- 
esses with spines, tips darkened on apical third, directed posteriorly 
at an angle of 20 to 45 degrees to the longitudinal axis of the body. 
COMMENT. The respiratory horn of venustus is unique in having 
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no lateral spiracular openings; and in having the tracheal rings ex- 
tending anteriorly about two-thirds horn length ; it resembles the obso- 
letus group in having d seta 2 longer than seta 1, and in having two 
long, nearly equal ad setae. 


POUR INSTAR ® LARVA. Length of frontoclypeus 254(235- 
279) microns. Comb with 10.8(9-12, n=4) teeth on each half ; total 
comb width 43(39-45) microns; head capsule brown, slightly darker 
posteriorly. 

Thorax with a spotty, faint, purplish mottling, most extensive on 
rothorax, often very faint or inapparent. 
COMMENT. lenustus larvae have a unique dark brown head cap- 
sule. 
DISTRIBUTION. Venustus is generally distributed in the states 
east of the Mississippi River, from Florida to Vermont. It has been 
recorded from Ala., Conn., Del., Fla., Ga., Md., Mass., Mich., Miss. 
Ne eaN CG . Pa. Vit, 'Va:, Wis. 


New York State Records 


Albany County, Altamont, Quay Rd., stream edge, July 1, 1963— 
6, reared larva July 1, pupated July 3, # emerged July 7, coll. HAJ. 
Chautauqua County, Sinclairville, muddy brook, May 31, 1963, 1 
g and 3 9 9; Ivory, grassy puddle, May 31, 1963, reared 3 go 
and 3 2 9, coll. WWW. 

Cattaraugus County, Allegany State Park, France Brook, June 3, 
1963,8 3 gf and 9 @ 9, coll. WWW. 

Lewis County, Port Leyden, swamp, July 4, 1959—3, reared pupa 
july 9, & emerged July 11, Berlese funnel sample, coll. M. McFad- 
den; Watson, Pine grove, June 22, 1963, 2 oo in LT, coll. WWW. 
Rensselaer County, Nassau (Foote & Pratt, 1954). 

St. Lawrence County, 4 mi. nw of Canton, Rte. 68, wet meadow, 
cow hoofprints, July 15, 1963—3, reared larva, pupated July 19, o 
emerged July 24, coll. HAJ. 
Schuyler County, Mecklenburg, Creek margin, June 17, 1963, 
reared 1 & and 1 9, coll. WWW. 
Tompkins County, Ithaca, Ellis Hollow, June 19, 1963, 3 9 @ in 
Bie jane 1963.1 gan UT, coll. Ce On Berg. 

Washington County, Cambridge, Fish hatchery area, wet meadow, 
~ cow hoofprints, July 11, 1963—11, reared larva July UI, pupated July 
15, @ emerged July 19; same location, June 21-25, 1963, 1 gS and 2 
© 9° in. LT, coll. HAJ. 
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BIOLOGY. Seasonal distribution. Snow et al. (1957) reported that 
venustus was present from early spring until fall, with a peak in mid- 
June in the Tennessee Valley area. Murray (1957), collecting in 
Virginia for a somewhat shorter period, found venustus adults from 
June into September with a peak in late June to mid-July. Williams 
(1955a) collected adults in October and November, but not in August 
and September in Georgia. Our rather limited data would seem to 
confirm findings that adults are present all summer. We have never 
collected this species in large numbers in light traps, but have col- 
lected several larvae in a single sample of mud and grass from a 
cow’s hoofprint. 

Preeding sites. In common with other workers we have collected 
larvae and/or pupae along stream margins (Snow et al., 1957; Jones, 
1961b). One pupa was collected from a swamp at water level. The 
substrate has usually consisted of mud, or mud with grass roots 
often where depressed by cattle hoofs; one of our reared larvae was 
found in sphagnum moss bordering a stream. 

Feeding habits. Unknown. Venustus has a long proboscis, well de- 
veloped mandibular teeth, and strong tormae. It is very probably a 
blood feeder but apparently is not attracted to man. Snow & Pickard 
(1954) note that, although it was present in light traps, it was not 
collected feeding on man in Tennessee. The relatively small number 
of sensilla suggests that it is mammalophilic. 


Culicoides villosipenni# Root & Hoffman 
Pugures G3 o10l5 Ieee 7 oes 


Culicoides villosipennis Root & Hoffman: Fox, 1942: 416, figures 7, 10 (pupa): 
eee ae 1954: 36, figures 28, 54, 71, 116 (4, @): Tones & Wirth, 1058. 


FEMALE, Eyes narrowly to moderately separated. Proboscis long, 
P/H. ratio 0.81(0.77-0.87). Mandible with 13.4(13-14, n=10) well 
developed teeth. Flagellomere length ratios 15/11/13/13/14/13/14/ 
14/-/31/29/32/32/40, AR=1.46(1.40-1.52) ; sensillar pattern 3, 5, 
7, 9, 11-15. Third segment of maxillary palp moderately to greatly 
swollen, L/W ratio 2.38(1.67-2.80), sensory pit deep, with large 
opening. 


a 
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W ing length 1.49(1.35-1.61)mm., with distinct pale spots as indi- 
cated in figure 63, resembling guttipennis, but differs in having a 
much smaller pale spot over r-m cross-vein; macrotrichia abundant 
over entire wing. Legs with distinct pale bands; five hind tibial 
spines with the second longest. 

Two subequal, subelliptical, slightly asymmetrical, heavily pig- 

mented spermathecae with a maximum width of 42(39-45) and 39 
(33-44) microns respectively, neck very short, tapering. 
COMMENT. This species closely resembles guttipennis, differing 
ina‘nly in having fewer mandibular teeth, a slightly shorter proboscis, 
a more swollen third segment of the maxillary palp, and different 
wing markings. 
MALE TERMINALIA. Ninth tergum with stout apicolateral proc- 
esses which would touch if directed medially ; median notch narrow 
V-shaped; ninth sternum with a broad shallow to deep concave 
posterior emargination ; membrane not spiculate. Basistyle with ven- 
tral root moderately long, slightly tapered; dorsal root similar in 
appearance, slightly longer. 

Paramere tapering gradually to a fine bare point, curved outwardly 
ventrally and posteriorly forming a semicircle; paramere becoming 
gradually more swollen posteriorly, where it is narrowly joined to an 
antero-posteriorly directed accessory process. Aedeagus with a long, 
slender, median posterior process, which terminates in a rounded tip 
with two large secondary pointed tips originating near distal end, one 
on each side of the median tip; lateral arms with flange at base. 
COMMENT. This is the only species occurring in New York State 
in which the median posterior process of the aedeagus terminates in 
three separate tips. 

PUPA. Agreeing with the description of guttipennis, except ; respira- 
tory horn longer and more slender, widest near base, L/W ratio 
5.3-6.8(n=2) with 7 apical and 3 lateral (n=2) spiracular openings. 
Abdomen including dorsum of last segment largely covered with 
fine spines which are not confluent as in guttipennis. Very closely 
resembles arboricola. The only clearcut difference noted between the 
two pupal skins (of reared adults) of each species available for study 
was in the number of apical spiracular openings on the respiratory 
horn. 

FOURTH INSTAR LARVA. Only one cast larval skin of a reared 
villosipennis was available for examnination. Frontoclypeus 218 
microns long. The last segment of the abdomen with stout long setae 
as in guttipennis. The larval comb could not be located on the slide ; 
with the characters available, we cannot distinguish this larva from 


guttipennis, 
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DISTRIBUTION. Villosipennis is most common in the southeastern 
states, but has been collected as far north as Maine. It has been 
recorded from Ala., Fla., Ga., La., Me., Md., Mass., N. Y., Okla., 
Wenn, bex.,.atid Va; 


New York State Records (first records from State) 


Albany County, E. Berne, Jamnback’s woods, sugar maple 
treehole, July 18, 1963, reared larva, pupated July 19, 2 emerged 
July 26; same collection, reared pupa, # emerged July 22, coll. HAJ. 
Essex County, Newcomb, Hamilton-Essex Line beside Rte. 28N, 
June 26, 1959, 1 @ in LT; same location July 27, 1960, 1 ? in LT; 
same location, August 30, 1959, 1 ¢ in LT, coll. HAJ. 

Hamilton County, Blue Mountain L., Sphagnum Bog, July 19, 
1960, 1 & and 2 2 9 in LT; same location, August 30, 1960, 1 & 
in LT; Stanton place, June°23) 1959) 1 Gm Ll; Basle Nee fay 
31, 1962, 1 & in LT beside chicken house; same location July 31, 
1962, 1 @ in LT; Salmon River, July 19, 1960, 1 2 ux EI) coll 
IU 

Suffolk County, Mastic Beach, July 2-5, 1953, 1 2 in LT, coll. 
isl. 

BIOLOGY. Seasonal distribution. Villosipenmis adults have been col- 
lected from early spring to late fall (Foote & Pratt, 1954). Murray 
(1957) collected it in relatively large numbers (183 adults) between 
the last week in June and mid-July, in Virginia. In New York State, 
relatively few adults have been collected, most of these during the 
last half of July. 

Breeding sites. Many collection and rearing records indicate that 
villosipennis breeding is confined to moist or wet treehole cavities. 
Feeding habits. Unknown. The long proboscis, well developed man- 
dibular dentition, and strong tormae suggest that it is haematophagus. 
The large number of flagellar sensilla suggest that it may be primarily 
ornithophilic. There are no records of its biting man. 
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Culicoides wisconsinensis Jones 


Figures 64, 102, 139, WO PS3ee1O2448 76/4291 
Culicoides wisconsinensis Jones, 1956: 32-33, figures 12-16 (@. @). 


FEMALE. Eyes widely separated. Proboscis short to intermediate in 
length, P/H ratio 0.63(0.58-0.67, n=3). Mandible with 7.3(7-8, 
n=6) moderately developed teeth. Flagellomere length ratios 14/9/ 
9/9/9/9/9/10/-/14/15/15/17/21, AR=1.10(1.00-1.19, n=4) ; sen- 
sillar pattern 3, (4), (5), (7), (8), 11, 13, 14. Third segment of 
maxillary palps greatly swollen, L/W ratio 2.10(1.88-2.50, n=4) 
with large, shallow sensory pit. 

Wing length 1.20(1.11-1.29, n=3)mm., with indistinct to distinct 
pale spots present in addition to those just beyond the second radial 
cell and over r-m cross-vein. These most distinct in cell Ms3,, and 
anal cell, coarse macrotrichia abundant over most of wing. Legs with 
very indistinct pale bands ; 4 hind tibial spines with the second usually 
longest. 

One heavily pigmented, elliptical spermatheca 70(63-75,n=3) 
microns maximum width, neck long, parallel sided. 

COMMENT. The description of wisconsinensis closely parallels that 
of bermudensis but wisconsinensis is a much darker brown species 
with a smaller spermatheca and hairier wing. 

MALE TERMINALIA. Closely resembling hollensis except the 
dististyle is less swollen at the base (cf. figures 11 and 26); the 
apicolateral processes are slightly longer and would almost touch if 
directed medially. The paramere of wisconsinensis is joined to the 
accessory processes at about a right angle rather than at about a 45 
degree angle as is the case with crepuscularis and hollensis. 

The wing resembles that of hollensis in having a rather faint or 

inapparent pattern. 
PUPA. Respiratory horn brown to dark brown, slightly darker 
apically, with 11.2(10-13) apical and 2.8(2-3) lateral  spiracular 
openings ; narrowed near middle, with numerous well developed scale- 
like spines on median two-thirds, some forming transverse wrinkles. 
widest near base, L/W ratio 5.7(5.2-6.2). Operculum covered densely 
with short stout spines; am setae stout, long, more than four-tenths 
as long as maximum width of operculum. The d tubercles in line, 
setae 1 and 2 closer than 2 and 3, setae 1 and 2 moderately long, not 
overlapping; thoracic surface between and adjacent to tubercles 
rough, covered with very numerous papillae. 
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Abdomen with fine spines confined mostly to anterior margins of 
segments, sparse elsewhere. The Jpm tubercles rounded or weakly 
ridged; last segment without patch of spines on disc; caudal apico- 
lateral processes with small spines, distal half dark brown, directed 
posteriorly at an angle of 30 degrees or less to the longitudinal axis 
of the body. 

COMMENT. This pupa is very similar to crepuscularis but is more 
heavily pigmented, the horn has more apical spiracular openings. 
and the last segment lacks a patch of spines on the disc. 

FOURTH INSTAR LARVA. The larvae of wisconsinensis could 
not be distinguished from crepuscularis by the head length, comb 
structure, or thoracic pigmentation. Frontoclypeus 173(143-187, 
n=4) microns long. Comb with 8-9(n=2) unequal teeth on each 
half ; total comb width 24-29(n=2) microns; head capsule pale yellow. 
DISTRIBUTIONS IN: Yo. We: 


New York State Records (first records from State) 


Onondaga County, Syracuse, marsh near Fort Ste. Marie de 
Gannentaha, May 16, 1963—3,4, reared larva, pupated May 18, of 
emerged May 23; same collection, reared + pupae, 1 o& emerged May 
19,1 @ May 20, 2 oo May 23; same collection, 1 2 in sample; 
marsh beside MacArthur Stadium, May 16, 1963—5,6, reared larva. 
pupated May 20, & emerged May ?; same collection, reared 2 pupae, 
1 gf andl 9 emerged May 20, coll. HAJ. 

Seneca County, Montezuma Swamp, lagoon margin, June 1, 1963— 
1, reared larva, pupated June 15, @ emerged June 22; same collec- 
tion, reared larva, pupated June 17, 2 emerged June 21, same col- 
lection, reared 2 larvae, pupated June 16-18, 1 & emerged June 20 
and 1 9 June 21. 

BIOLOGY. Seasonal distribution. Jones (1956) reared adults in 
May and October and collected others in a light trap in June. We 
have reared adults in May and June but did not collect later in the 
season at these sites. 

Breeding sites. In Wisconsin, Jones (1956) reared wisconsinensis 
from peat muck at the margin of Lake Mendota. In New York 
State, it was reared from brackish water marshes in a saline area 
near Syracuse, and in Montezuma Swamp from the margins of a 
fresh water lagoon. In both cases, the substrate was a thin layer of 
soft mud over a firmer sod. ; 
Feeding habits. Unknown. The proboscis is short and the mandibular 
centition not strongly devoloped, however the tormae are strongly 
sclerotized. Wisconsinensis is probably not haematophaqus. 
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PLATE I. Figures 1-8, male terminalia. 
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PLATE ut. Figures 18-26, male terminalia (Figure 18 redrawn from Williams, 
1955c; Figure 23 redrawn from Wirth & Jones, 1957). 
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PLATE Iv. Figures 27-34, female wings. 
U.S. Army photographs 
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PLATE VI. Figures 43-50, female wings. 


U.S. Army photographs 
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PLATE vit. Figures 51-58, female wings. 
U.S. Army photographs 
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PLATE vit. Figures 59-64, female wings; Figure 65 portion of female antenna 
showing sensilla. 


All except Figures 60 and 65 U.S. Army photographs 
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PLATE X, Figures 76-85, female antennae, 
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PLATE Xt. Figures 96-95, female antennae. 
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PLATE XI. Figures 96-102, female antennae; Figures 103-109, 
female maxillary palps. 
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PLATE XIV. Figures 140-166, female heads. 
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pLATE xv. Figures 167-176, female heads; Figures 177-183 female spermathe- 

cae; Figure 184 pupal thorax; Figure 185, pupal abdominal segment (redrawn 

from Ann. Ent. Soc. Amer. 57 :731, by permission of R. H. Jones and E.S.A.) ; 
Figures 186, 187 pupal abdomen, terminal segments. 
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PLATE XVI. Figures 188-200, pupal respiratory horns. 
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PLATE Xyil. Figures 201-215, pupal respiratory horns. 
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PLATE XvuIt, Figure 216, pupal respiratory horn; Figures 217-227, pupal opercula 
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PLATE XIx. Figures 228-239, pupal opercula. 
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PLATE XX. Figures 240-244, pupal opercula; 245-249 pupal tubercles and spines 
‘ é : a; 245-2 e SE spines 
(Figures 246-249 d and lpm tubercles only). ae 
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PLATE XX. Figures 260-267, pupal tubercles and spines (d and lpm tubercles). 
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PLATE XxiI. Figure 268, larval frontoclypeus ; Figures 269, 270 larval abdomen, 
terminal segments and setae; Figures 271-276 larval combs. 
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PLATE XXIV. Figures 277-291, larval heads and thoraces. 


